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(54) IMMERSION LITHOGRAPHIC FLUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an immersion fluid that is fairly compatible with a system in view of 
a fact that it is conventionally difficult to continuously maintain a liquid without bubbles as an immersion 
liquid between a resist and a lens in the immersion lithography. 

SOLUTION: A suitable additive that is useful to conduct the immersion lithography in a working wavelength 
of scope of 140 to 365 nm and can be added to the immersion fluid, the immersion liquid containing an 
aqueous fluid, a non-aqueous fluid and at least one carrier medium selected from their mixture, and the 
immersion fluid containing at least one carrier medium and at least one additive. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim 1] 

Alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, and those derivatives, Alkylamine, an alkylamine 
ethoxy rate containing alkyl acid ester and an amine group, Acetylene sequence alcohol, acetylene 
sequence diol, and those ethylene oxide / propylene oxide derivatives, Alkyl poly glycoside, block oligomer, 
ethylene, and polymer of propylene oxide, A glucamine derivative of glycidyl ether and glycidyl ether, urea, A 
siloxane content compound, fluorination or acetylene sequence alcohol fluorinated selectively, diol, and 
those derivatives, A fluorochemical surfactant, an ionic liquid, a salt, and at least one sort of additive agents 
chosen from an electrolyte, A dipping fluid in which the dipping fluid concerned contains about 1% of the 
weight or more of an aquosity fluid when it is a dipping fluid included from about 1 ppm to the maximum 
solubility limit and at least one sort of additive agents concerned are fluorochemical surfactants. 
[Claim 2] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain alkyl alcohol. 
[Claim 3] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain at least one 
thing chosen from acetylene sequence alcohol, acetylene sequence diol, and those ethylene oxide / 
propylene oxide derivatives. 
[Claim 4] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain at least one 
thing chosen from alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, and those derivatives. 
[Claim 5] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain alkyl acid 

ester. 

[Claim 6] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain alkylamine. 
[Claim 7] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain an alkylamine 
ethoxy rate. 
[Claim 8] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain alkyl poly 

glycoside. 

[Claim 9] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain block 

oligomer. 

[Claim 10] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain polymer of 
ethylene oxide and propylene oxide. 
[Claim 11] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain glycidyl ether. 
[Claim 12] 

The dipping fluid according to claim 1 containing a glucamine derivative in which said at least one sort of 
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additive agents are the glucamine derivatives of glycidyl ether, and contain at least one thing chosen from 
alkylamine, alkyl diamine, alkyl alcohol, and acetylene sequence alcohol. 
[Claim 13] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain urea. 
[Claim 14] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain a 
fluorochemical surfactant. 
[Claim 15] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain a salt. 
[Claim 16] 

Said salt Metal salt, ammonium salt, sulfonium salt, phosphonium salt, The dipping fluid according to claim 15 
containing at least one thing chosen from a halide salt, sulfate, a sulfide salt, a sulfonate, sulfite salt, an 
phosphate, phosphonate, phosphite, and those combination. 
[Claim 17] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents are electrolytes. 
[Claim 18] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain fluorination 
or acetylene sequence alcohol fluorinated selectively, diol, and those derivatives. 
[Claim 19] 

The dipping fluid according to claim 1 in which said at least one sort of additive agents contain a siloxane 
content compound which is at least one thing chosen from a polysiloxane, a poly (dimethyl) siloxane, 
polysiloxane polyester copolymers, and those combination. 
[Claim 20] 

It is a dipping fluid which has the transmissivity of not less than 50% on work wavelength of the range of 140 
nm - 365 nm, 

at least one sort of career media which are chosen from a group which consists of an aquosity fluid, 
non-aqueous fluids, and those mixtures, and have a refractive index more than water on the 
above-mentioned work wavelength — and 

Alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, and those derivatives, Alkylamine, an alkylamine 
ethoxy rate containing alkyl acid ester and an amine group, Acetylene sequence alcohol, acetylene 
sequence diol, and those ethylene oxide / propylene oxide derivatives, Alkyl poly glycoside, block oligomer, 
ethylene, and polymer of propylene oxide, A glucamine derivative of glycidyl ether and glycidyl ether, urea, 
At least one sort of additive agents from about 1 ppm to the maximum solubility limit chosen from a siloxane 
content compound, fluorination or acetylene sequence alcohol fluorinated selectively, diol and those 
derivatives, a fluorochemical surfactant, an ionic liquid, a salt, and an electrolyte, 

A dipping fluid in which the dipping fluid concerned contains about 1% of the weight or more of an aquosity 
fluid when an implication and at least one sort of additive agents concerned are fluorochemical surfactants. 
[Claim 21] 

The dipping fluid according to claim 20 in which dynamic surface tension below about 55 dyne [/cm ] 2 is 
shown in 23 **, and 1 air bubbles / second with the maximum air-bubbles manometric method. 
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[Claim 22] 

The dipping fluid according to claim 20 in which angle of contact of about 50 degrees or less is shown in 30 

seconds. 

[Claim 23] 

The dipping fluid according to claim 20 in which specific absorbance below 0.5 cm -1 is shown on work 
wavelength of 193 nm. 
[Claim 24] 

The dipping fluid according to claim 20 in which said at least one sort of career media are aquosity fluids. 
[Claim 25] 

The dipping fluid according to claim 20 in which said at least one sort of career media are non-aqueous 

fluids. 

[Claim 26] 

The dipping fluid according to claim 20 in which said at least one sort of career media are the mixtures of an 
aquosity fluid and a non-aqueous fluid. 
[Claim 27] 

The dipping fluid according to claim 26 in which said non-aqueous fluid is at least one thing chosen from 
methanol, ethanol, isopropyl alcohol, glycerol, ethylene glycol and its derivative, a polyethylene glycol, its 
derivative, and a tetrahydrofuran. 
[Claim 28] 

It is a dipping fluid which has the transmissivity of not less than 50% on work wavelength of the range of 140 
nm - 365 nm, A dipping fluid whose non-aqueous fluid concerned is water miscibility when at least one sort 
of career media concerned are mixtures, including at least one sort of career media which are chosen from 
a mixture of an aquosity fluid, a non-aqueous fluid, and a non-aqueous fluid and an aquosity fluid, and have 
a refractive index more than water on said work wavelength. 
[Claim 29] 

Alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, and those derivatives, Alkylamine, an alkylamine 
ethoxy rate containing alkyl acid ester and an amine group, Acetylene sequence alcohol, acetylene 
sequence diol, and those ethylene oxide / propylene oxide derivatives, Alkyl poly glycoside, block oligomer, 
ethylene, and polymer of propylene oxide, A glucamine derivative of glycidyl ether and glycidyl ether, urea, A 
siloxane content compound, fluorination or acetylene sequence alcohol fluorinated selectively, diol, and 
those derivatives, The dipping fluid according to claim 28 for which the dipping fluid concerned contains 
about 1% of the weight or more of an aquosity fluid including further a fluorochemical surfactant, an ionic 
liquid, a salt, and an electrolyte from 1 ppm to the maximum solubility limit when said at least one sort of 
additive agents are fluorochemical surfactants. 
[Claim 30] 

The dipping fluid according to claim 28 in which said non-aqueous fluid contains a non-aqueous fluid which 
is at least one thing chosen from citrate, bicyclohexyl, glycerol, a dodecane, cyclohexane, a decalin, octane, 
and cis-2-methyl cyclohexanol. 



DETAILED DESCRIPTION 

4 



JP 2005-252239 A 



[Detailed Description of the Invention] 
[Background of the Invention] 
[0001] 

The dipping lithography can give the improvement in good resolution, and a bigger numerical aperture from 
the conventional projection lithography in a predetermined exposure wavelength. For example, the dipping 
lithography can extend the lithography in the wavelength of 193 nm to below a 45-nm node, and can provide 
what this replaces with the exposure wavelength of 157 nm, super-ultraviolet (EUV) one, and other potential 
art. 
[0002] 

The minimum surface unevenness width (W) which can be printed by an optical lithography system is 
decided by Rayleigh of a formula, i.e., W^kJambdaVCNA), and kj is a resolution coefficient in this formula, 
lambda is the wavelength of exposure radiation and NA is a numerical aperture. 

A numerical aperture (NA) is decided by formula NA=n-sinalpha, and n is a refractive index of the medium in 
the circumference of a lens in this formula, 
alpha is a light-receiving angle of a lens. 

The physical full limits of NA to the exposure system using air as a medium between a lens and a wafer are 
1. Since air causes comparatively large crookedness when light comes out of glass for the refractive index, 
it is the worst medium. Since the refractive indicees of water and glass are about 1.44 and 1.52, respectively, 
far small crookedness takes place and they bring about a clearer and deeper focus by it. 
[0003] 

A refractive index is larger than one to the space between a lens and a substrate, and the fluid called a 
dipping fluid (immersion fluid) in this specification is filled with dipping lithography in it. The dipping fluid 
should show low optical absorption on work wavelength, such as 193 nm and 157 nm, desirable, for example, 
and its affinity with photoresist and a lens material should be good, and it should be uniform, and should be 
non-stain resistance. A dipping fluid desirable to 193-nm dipping lithography is ultrapure water. A refractive 
index is in about 1.44, ultrapure water shows less than 5% of absorption in the work distance up to 6 mm, and 
its affinity with photoresist and a lens is good, and it is non-stain resistance in the overly pure gestalt. 
Rayleigh of a formula is applied using n= 1.44, and if it assumes that sinalpha can amount to 0.93, a surface 
unevenness width of 193 nm can be given to the degree of theoretical minimum solution image of 36 nm. In 
addition it is taken into consideration about 15-nm dipping lithography, other dipping fluids are KRYTOX 
(trademark) and perfluoro polyether (PFPE). 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

Although it was because improvement in the resolution according [ a part ] to a conventional method in the 
reason although dipping lithography is not widely carried out in the commercial semiconductor process until 
now was possible, the part was also for the restrictions on [ at the time of carrying out dipping lithography ] 
actual. Ranging over a wafer, it progresses here and there, and the wafer stage of a 193-nm typical 
exposure tool scans the reticle image of each field. In order to attain a high throughput, it should accelerate 
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quickly, and the stage should move to the position of the next field correctly, should stand it still, should 
scan a picture, and should progress to the position of the following within a time [ short subsequently ]. A 
dipping fluid is usually introduced between the resist surfaces of a lens and a substrate using the jet blast of 
a dipping fluid. The space between the lens and resist surface which are called work distance in this 
specification is 1 mm typically less than 6 mm. It is dramatically difficult to maintain the fluid which 
continues between a lens and the wafer in which resist was applied, and does not have a bubble for various 
factors, such as short processing cycle time, the minimum work distance, and kinetics of an immersion style. 
It has the suitable optical penetration characteristic and there is no congenial dipping fluid as chemically as 
a lithography system. 
[0005] 

It has become especially, strong [ the demand to which an immersion system is developed ] on the 
wavelength below 365 nm, since it seems that it is difficult increasingly more [ the capability to raise 
resolution by the conventional means, such as a fall of wavelength, ]. There is a limit in progress using a 
conventional method as a theoretical limit is approached, the numerical aperture, i.e., NA, which are 
produced with the lithography method which uses air as an immersion medium. Therefore, the congenial 
dipping fluid with a dipping lithography system and the system which has the work wavelength below 365 nm 
especially is needed. 
[Means for Solving the Problem] 
[0006] 

A dipping fluid containing at least one sort of career media, a dipping fluid containing at least one sort of 
career media and at least one sort of additive agents, and an additive agent used by them are indicated here. 
In one side of this invention, alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, and those derivatives, 
Alkylamine, an alkylamine ethoxy rate containing alkyl acid ester and an amine group, Acetylene sequence 
alcohol, acetylene sequence diol, and those ethylene oxide / propylene oxide derivatives, Alkyl poly 
glycoside, block oligomer, ethylene, and polymer of propylene oxide, A glucamine derivative of glycidyl ether 
and glycidyl ether, urea, A siloxane content compound, fluorination or acetylene sequence alcohol 
fluorinated selectively, diol, and those derivatives, It is a dipping fluid which contains a fluorochemical 
surfactant, an ionic liquid, a salt, and at least one sort of additive agents chosen from an electrolyte from 
about 1 ppm to the maximum solubility limit, However, when at least one sort of additive agents concerned 
are fluorochemical surfactants, a dipping fluid in which the dipping fluid concerned contains about 1% of the 
weight or more of an aquosity fluid is provided. 
[0007] 

It is a dipping fluid which has the transmissivity of not less than 50% on work wavelength of the range of 140 
to 365 nm in another side of this invention, At least one sort of career media which are chosen from a group 
which consists of an aquosity fluid, non-aqueous fluids, and those mixtures, and have a refractive index 
more than water on the work wavelength concerned, Alkyl alcohol, an alkyl ethoxy rate, alkyl propoxy rates, 
and those derivatives, Alkylamine, an alkylamine ethoxy rate containing alkyl acid ester and an amine group, 
Acetylene sequence alcohol, acetylene sequence diol, and those ethylene oxide / propylene oxide 
derivatives, Alkyl poly glycoside, block oligomer, ethylene, and polymer of propylene oxide, A glucamine 
derivative of glycidyl ether and glycidyl ether, urea, A siloxane content compound, fluorination or acetylene 
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sequence alcohol fluorinated selectively, diol, and those derivatives, It is a dipping fluid which is chosen from 
a fluorochemical surfactant, an ionic liquid, a salt, and an electrolyte and containing at least one sort of 
additive agents from about 1 ppm to the maximum solubility limit. However, when at least one sort of 
additive agents concerned are fluorochemical surfactants, a dipping fluid in which the dipping fluid 
concerned contains about 1% of the weight or more of an aquosity fluid is provided. 
[0008] 

It is a dipping fluid which has the transmissivity of not less than 50% on work wavelength of the range of 140 
to 365 nm in the further side of this invention, At least one sort of career media chosen from a mixture of an 
aquosity fluid, a non-aqueous fluid, and a non-aqueous fluid and an aquosity fluid are included, When a 
refractive index in the work wavelength concerned of at least one sort of carrier media concerned is more 
than water and at least one sort of career media concerned are mixtures, a dipping fluid whose non-aqueous 
fluid concerned is water miscibility is provided. 
[Best Mode of Carrying Out the Invention] 
[0009] 

At least one sort of career media are included, or the work wavelength of the range of 140-365 nm 
containing at least one sort of career media and at least one sort of additive agents and a dipping fluid useful 
although dipping lithography is especially carried out on the wavelength of 157 nm and/or 193 nm are 
indicated here. The terms of the "career medium" used here are an aquosity fluid which it may be used by 
itself, or at least one sort of additive agents are added, and can provide a dipping fluid, non-aqueous fluids, 
or those mixtures. The terms of the "fluid" which is here and is used are a gas, a fluid, nano particle 
suspension, a supersaturation fluid, a steam, and those combination. In the mode in which an aquosity fluid, 
a non-aqueous fluid, and/or a dipping fluid contain nano particle suspension, the average particle size of the 
nano particle contained in it is about 20% or less of work wavelength. 
[0010] 

At least one sort of additive agents exist in at least one sort of career media, For example, the thing which 
a salt, a surface-active agent, electrolytes, or those mixtures exist in a dipping fluid, Or the dipping fluid 
which contains at least one sort of career media without addition of at least one sort of additive agents, 
**** of the dipping fluid to the substrate which was considered that it can provide at least one of the 
following advantages, namely, applied resist is improved, It cuts down on making a defect by making 
substantially formation of micro air bubbles and nano air bubbles into the minimum, By forming the aggregate 
of one or more monomolecular layers in a resist dipping fluid interface or the interface of a resist protective 
layer and a dipping fluid, a resist surface is protected and extraction of the chemical from resist is 
prevented, If added to the dipping fluid which has a refractive index of 1.44 or more with the refractive index 
more than water, for example, the work wavelength of 193 nm, in work wavelength, will make surface 
unevenness size into the minimum, and resolution is made into the maximum, If there is no interaction of 
enabling achievement of smaller surface unevenness size, photoresist, and an optical element, when career 
media, such as water, have a low absorbance on the wavelength of the range of 140-365 nm, raise the 
refractive index of a dipping fluid. And by adding at least one sort of additive agents to the career medium 
which has opposite refractive index/temperature characteristics (dn/dT) which can make the minimum 
change of a refractive index when put to a laser beam or heat, or can be abolished, It is thought that at least 
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one of the making [ into the minimum ]-change of surface unevenness size when put to light or heat ** can 
be provided. Addition of at least one sort of additive agents to a career medium or the career medium itself 
can provide the dipping fluid to which the absorbance of a dipping fluid is not made to increase intentionally 
on one or more work wavelength, or the dipping fluid which maintains an absorbance to less than 5%, less 
than 1 %, or less than 0.5%. The dipping fluid containing at least one sort of career media and at least one sort 
of additive agents or the dipping fluid containing at least one sort of career media can show the total 
transmittance of not less than 50%, not less than 80%, or not less than 90%. 
[0011] 

The dipping fluid can contain the aquosity fluid which may add at least one sort of additive agents, a 
non-aqueous fluid, or at least one sort of career media which are those mixtures, or the dipping fluid can be 
the career medium itself as already stated. 
[0012] 

In some modes, the career medium can contain an aquosity fluid. In these modes, it can be [ whether a 
refractive index is equal to the refractive index of the water in work wavelength like the refractive index of 
1.44 on the work wavelength of 193 nm, and ] more than it, for example. An aquosity fluid penetrates light, 
for example on the work wavelength of lithography systems, such as wavelength of the range of 140-365 nm. 
The term of the "aquosity" used here describes preferably the fluid carrier fluid object of 90 weight which 
contains at least 95% of the weight of water more preferably at least 80% of the weight. There is deionized 
water, ultrapure water, distilled water, redistilled water and water of a high-speed fluid chemicals (HPLC) 
grade with a low metal content, or deionized water in the example of a suitable aquosity fluid. 
[0013] 

In some modes, the career medium can contain a non-aqueous fluid. In addition to an aquosity fluid, in these 
modes, a non-aqueous fluid is instead used. As for the non-aqueous fluid chosen, in these modes, it is 
preferred not to react to the ingredient of others in a dipping fluid, photoresist coating on a substrate, a 
system optical element, or the substrate itself. As for a non-aqueous fluid, in the mode in which the dipping 
fluid contains at least one sort of additive agents, it is preferred not to react to at least one sort of 
contained additive agents concerned, a suitable fluid — cyclic alkane and non-cyclic alkane (for example, a 
dodecane.) Hexane, pentane, hexadecane, cyclohexane, bicyclohexyl, Tricyclo hexane, 
decahydronaphthalene, and cyclopentane, Fluorination (partial or full fluorination) hydrocarbon and its 
derivative (for example, perfluoro cyclohexane and a perfluoro decalin), SF 5 -organic-functions 
carbonizing-ized hydrogen and halocarbon (for example, Freon (Freon)113), ether (for example, ethyl ether 
(EtgO) and a tetrahydrofuran (THF).) Ethylene glycol and its derivative, monomethyl ether, or 2-methoxy 
ethyl ether Gig rim), And although ester and those derivatives (for example, sodium octanoate and perfluoro 
sodium octanoate) were included but there are hydrocarbon and those derivatives in which limitation is not 
carried out to them, a suitable fluid is not limited to these. There are lactate, a pyruvate, and diol in the 
further typical fluid. Although ketone, such as acetone, ethyl acetate, cyclohexanone, acetone, N-methyl 
pyrrolidone (NMP), and methyl ethyl ketone, is contained in these fluids, a fluid is not limited to these. Amide, 
such as dimethylformamide and dimethylacetamide, an acetic anhydride, a propionic anhydride, etc. are 
contained in other typical non-aqueous fluids, without being limited to these. Although sulfur content 
compounds, such as mercaptan (for example, lauryl mercaptan) and a sulfone (for example, a 
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dimethylsulfone, diphenylsulfone, a sulfoxide (for example, dimethyl sulfoxide)), are contained in a typical 
non-aqueous fluid, a typical non-aqueous fluid is not limited to these. In the further non-aqueous fluid 
alcohols (PGPE), for example, propylene glycol propyl ether, Methanol, tetrahydrofurfuryl alcohol, 1 -methyl 
cyclohexanol, Cyclohexanol, 2-methyl cyclohexanol, ADAMANTE methanol, Cyclopentanol, dimethyl- 
3-heptanol, dimethyl- 4-heptanol, A dodecanol, oleyl alcohol, a pentanol, 1,5-pentanediol, 1,6-hexanediol, 
1,4-butanediol, 1 ,2-propylene glycol, 1,3-propylene glycol, 1 -dodecanol, cyclooctane, Ethanol, 3-heptanoI, 
2-methyl-1 -pentanol, a 5-methyl-2-hexanol, ****- 2-methyl cyclohexanol, 3-hexanol, 2-heptanol, 
2-hexanol, a 2,3-dimethyl- 3-pentanol, propylene-glycol-methyl-ether acetate (PGMEA), Ethylene glycol 
and its derivative, a polyethylene glycol and its derivative, isopropyl alcohol (IPA), n-butyl ether, propylene 
glycol n-butyl ether (PGBE), 1-butoxy-2-propanol, a 2-methyl-3-pentanol, 2-methoxy ethyl acetate, 
2-butoxyethanol, 2-ethoxyethylacetoacetate, 1 -pentanol, propylene glycol methyl ether, 3,6-dimethyl- 
3,6-octanol, ******, such as the derivatives, such as malt sugar, sorbitol, mannitol, **, poly(vinyl) alcohol 
hydrolyzed completely selectively, 1,3-butanediol, glycerol, and thioglycerol. The further non-aqueous fluid 
can contain acid, such as sulfuric acid, lactic acid, octanoic acid, polyphosphoric acid, phosphoric acid, hexa 
fluorophosphoric acid, tartaric acid, methanesulfonic acid, trifluoromethanesulfonic acid, dichloroacetic acid, 
propionic acid, and citrate, for example. Silicone, such as silicone oil, may be sufficient as another 
non-aqueous fluid. There are 1,4-dioxane, 1 ,3~dioxolane, ethylene carbonate, propylene carbonate, and 
m-cresol in the further non-aqueous fluid. The non-aqueous fluid listed above is independent, and may be 
used combining an aquosity fluid, combining one or more sorts of other non-aqueous fluids. 
[0014] 

In some modes, the career medium can contain the mixture of at least one sort of aquosity fluids, and at 
least one sort of non-aqueous fluids. In these modes, a dipping fluid may contain at least one sort of 
non-aqueous fluids which are miscibility or are miscibility at water in an aquosity fluid. About 1 - 99 % of the 
weight of abbreviation or about 1 - the range of 50 % of the weight of abbreviation may be sufficient as the 
quantity of the non-aqueous fluid in a dipping fluid, and the remainder of the career medium in a dipping fluid 
contains an aquosity fluid. Although methanol, ethanol, isopropyl alcohol, glycerol, ethylene glycol and its 
derivative, a polyethylene glycol, its derivative, and THF are contained in the example of a water miscibility 
non-aqueous fluid, an example is not limited to these. 
[0015] 

In some modes, some non-aqueous fluids which have the specific absorbance (specific absorbance) of less 
than 1 cm -1 or less than 0.5 cm" 1 in the refractive index more than the refractive index of water, and one or 
more work wavelength of the range of 1 40-365 nm, In addition to a dipping fluid, the refractive index of a 
dipping fluid may be raised in the quantity of 0.1 to 1 00%, or 1 to 50% of range. In the work wavelength of 1 93 
nm, the non-aqueous fluid can have a refractive index exceeding more than the refractive index of water, or 
1.44. Although citrate (n= 1.496), bicyclohexyl (n- 1.477), glycerol (n= 1.4730), or cis-2-methyl cyclohexanol 
(n= 1.4633) is contained in the typical non-aqueous fluid which can be used on this work wavelength, 
Limitation is not carried out to these. 
[0016] 

In some modes, a dipping fluid contains at least one sort of additive agents from [ from / from 10 ppm to the 
maximum solubility limit / 1 ppm to 50 % of the weight ] 10 ppm to 10,000 ppm. The term of the "maximum 
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solubility limit" used here is related with the peak of at least one sort of additive agents which can provide 
the uniform solution which adds to a career medium and does not have a deposit of phase separation and/or 
at least one sort of additive agents. For the example of at least one sort of additive agents which are 
independent or can be used combining one or more sorts of other additive agents [ at least one sort of] into 
a dipping fluid. Alkyl alcohol, for example, the polymers alcohol etc. which have one or more hydroxyls, Those 
(PO) derivatives (for example, diol etc.) that can include further an alkyl ethoxy rate, an alkyl propoxy rate, 
one, and two or more hydrophilic units, The alkyl acid ester etc. which have alkyl acid ester, for example, 
alkyl carboxylate, or one, and two or more carboxyl units, What [ has one or more amine groups as for which 
alkylamine, for example for a start, includes the second and a tertiary amine ], An alkylamine ethoxy rate, 
and acetylene sequence alcohol, acetylene sequence diol, And those ethylene oxide / propylene oxide 
derivatives, and alkyl poly glycoside, Block oligomer, polymer of ethylene and propylene oxide, and glycidyl 
ether. Or at least one glucamine derivative chosen from glycidyl ether, alkylamine, alkyl diamine, alkyl alcohol, 
acetylene sequence alcohol, and those combination, Urea, such as alkylurea or dialkylurea, and a siloxane 
content compound, For example, a polysiloxane, a poly (dimethyl) siloxane, a polysiloxane polyester 
copolymer, Or those derivatives, fluorination or the acetylene sequence alcohol fluorinated selectively, diol 
or those derivatives, a fluorochemical surfactant, and a salt and an electrolyte are contained. The additive 
agent listed upwards may be used alone, or may be used combining one or more sorts of other additive 
agents. 
[0017] 

In some modes, at least one sort of additive agents are surface-active agents. It means that a typical 
surface-active agent shows amphiphilicity and gets used to hydrophilic nature and hydrophobicity 
simultaneously. An amphiphilic surface-active agent has 1 which has strong compatibility to water or two or 
more hydrophilic head groups, and a long hydrophobic tail part which crawls water by parent organic nature. 
In the mode at least one sort of whose additive agents are surface-active agents, ionicity (namely, anionic, 
cationicity, both sexes) or nonionic may be sufficient as the surface-active agent concerned. 
[0018] 

In some modes of this invention, the dipping fluid can contain at least one sort of additive agents which are 
acetylene sequence alcohol, acetylene sequence diol, or those ethylene oxide / propylene oxide derivatives. 
The typical acetylene sequence alcohol which can be used as at least one sort of additive agents in a 
dipping fluid, acetylene sequence diol, or those ethylene oxide / propylene oxide derivatives can be 
expressed by the following formula HII, 
[0019] 
[Formula 1] 
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Ri 



III 



[0020] 

It is the alkyl chain which is a straight chain in which R, and R 4 have a carbon atom of 3-10 respectively and 
independently in an upper type, or branched, R 2 and R 3 are alkyl chains which have a hydrogen atom or a 
carbon atom of 1-5 independently, respectively, and m, n, p, and q are the number of the ranges of 0-20 
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independently, respectively. At least one sort of additive agents which have the formula I, II, or III, It is 
commercially available with a brand name of Air Products and Chemicals of Pennsylvania Allentown which is 
a grantee of this invention, SURFYNOL (registered trademark) from Inc., and DYNOL (registered trademark). 
In some modes, an acetylene sequence diol portion of a molecule of the formulas I and II is 
2,4,5,9-tetramethyl 5-crepe-de-Chine 4,7-diol or 2,5,8,1 1-tetramethyl-6-dodecyne--5,8-diol. At least one 
sort of additive agents which have formula I — III can be prepared by some methods including a method of a 
statement on a U.S. Pat. No. 6313182 specification and the European patent layingpopen-of^application No. 
1115035 specification with which it is transferred, for example to a grantee of this invention, and the whole 
is incorporated here by reference. 
[0021] 

In the formulas I and II, an alkylene oxide portion with which it is expressed by (OC 2 H 4 ) is a polymerization 
(n+m) ethylene oxide (EO) mol unit, and a portion with which it is expressed by (OC 3 H 6 ) is a polymerization 
(p+q) propylene oxide (PO) mol unit, a value of (n+m) — 0-30 — desirable — 1.3-15 — the range of 1.3-10 
may be more preferably sufficient, a value of (p+q) — 0-30 — desirable — 1-10 — the range of 1-2 may be 
more preferably sufficient. 
[0022] 

In other modes, the dipping fluid can contain at least one sort of additive agents expressed by following 
formula (IV) - (XI) from [ from / from 1 ppm to the maximum solubility limit / 1 ppm to 50 % of the weight ] 
10 ppm to 10,000 ppm. 
[0023] 
[Formula 2] 
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[0024] 
[Formula 3] 
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[0025] 
[Formula 4] 
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HO (CHCH 2 0)m (CH 2 CH 2 0)nH 



(VI lie) 
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[0026] 
[Formula 5] 
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[0027] 

In each of the above-mentioned formula, R t R lP and R 4 independently, respectively, The straight chain which 
has a carbon atom of 2-25, or 3-10 branched, or annular Alkyl, Are fluoro alkyl or a perfluoroalkyl group and 
independently R 2 and R 3 , respectively A hydrogen atom, The straight chain which has a carbon atom of 1-10, 
or 1-5 branched, or annular An alkyl group, The straight chain in which it is a fluoro alkyl group or a 
perfluoroalkyl group, and R 5 has a carbon atom of 1-10, Branched or they are annular alkyl, fluoro alkyl, or a 
perfluoroalkyl group, The straight chain which has a carbon atom of 4-16 branched, or annular R 6 Alkyl, Are 
fluoro alkyl or a perfluoroalkyl group and R 7 , R 8 , and R 9 independently, respectively, It is a basis as which the 
straight chain which has a carbon atom of 1-6 branched, or it is annular alkyl, fluoro alkyl, or a perfluoroalkyl 
group, and R 10 is independently expressed in H or the following formula, 
[0028] 
[Formula 6] 




OH 



[0029] 

The straight chain which has a carbon atom of 4-22 branched, or R u is an annular alkyl group, W is a 
hydrogen atom or an alkynyl group, and X and Y are either a hydrogen atom or hydroxyl, and Z", They are 
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either a halogen atom, hydroxyl, acetate or a carboxylate group, m, n, p, and q are the number of the ranges 
of 0-20 independently, respectively, r and s are 2 or 3 independently, respectively, t is the number of the 
ranges of 0-2, i is the number of the ranges of 0-20, x is the number of the ranges of 1-6, and M is the metal 
ion or ammonium ion of monovalence. 
[0030] 

Alkyl alcohol, such as polymers alcohol which has one or more hydroxyls, for example, may be sufficient as 
at least one sort of additive agents. There is sugar-alcohol or polyvinyl alcohol, such as sorbitol, in typical 
alkyl alcohol or polymers alcohol. Alkyl alcohol, alkyl ethoxy rates, or those propylene oxide derivatives may 
be sufficient as at least one sort of additive agents. The typical alkyl alcohol which can be used as at least 
one sort of additive agents in a dipping fluid, alkyl ethoxy rates, or those propylene oxide derivatives can be 
expressed by formula IVa-IVe. The example of the additive agent of the formula IVd is 2,4,7, 9-tetramethyl 
4,7-Deccan diol. Although there are 3,5-dimethyl-1-hexyn-3-ol and 2,6-dimethyl- 4-heptanol in the 
example of the additive agent of the formula IVe, limitation is not carried out to these. Alkyl acid ester, such 
as alkyl carboxylate, may be sufficient as at least one sort of additive agents. Formula Va-Vc can express 
typical alkyl carboxylate or alkyl acid ester which can be used as at least one sort of additive agents in a 
dipping fluid. Although there is tartaric acid diisopentyl in the example of the additive agent of the formula 
Va, limitation is not carried out to this. The alkylamine which has one or more amine groups including the 
second and a tertiary amine, or an alkylamine ethoxy rate may be sufficient as at least one sort of additive 
agents for a start. Formula Vla-VIe can express typical alkylamine or alkylamine ethoxy rate which can be 
used as at least one sort of additive agents in a dipping fluid. Although there is 

N,N'-bis(1,3-dimethylbutyl)ethylenediamine in the example of the additive agent of the formula Via, 
limitation is not carried out to this. Alkyl poly glycoside may be sufficient as at least one sort of additive 
agents. The typical alkyl poly glycoside which can be used as at least one sort of additive agents in a dipping 
fluid is expressed by the formula VII. Polymer of block oligomer or ethylene, and propylene oxide may be 
sufficient as at least one sort of additive agents. Formula VIIIa-VHIc can express polymer of typical block 
oligomer or ethylene, and propylene oxide which can be used as at least one sort of additive agents in a 
dipping fluid. A glucamine derivative with glycidyl ether or alkylamine, alkyl diamine, alkyl alcohol, or 
acetylene sequence alcohol may be sufficient as at least one sort of additive agents. Typical glycidyl ether 
or glucamine derivative which can be used as at least one sort of additive agents in a dipping fluid can be 
expressed by formula IXa-IXb. Although there is an addition of diethylenetriamine and n-butyl glycidyl ether 
in the example of the additive agent of the formula IXb, limitation is not carried out to this. Urea, such as 
alkylurea or dialkylurea, may be sufficient as at least one sort of additive agents, for example. Fluorination, 
the acetylene sequence alcohol fluorinated selectively or diol, and those derivatives may be sufficient as at 
least one sort of additive agents. The typical fluorination which can be used as at least one sort of additive 
agents in a dipping fluid, the acetylene sequence alcohol fluorinated selectively or diol, and those derivatives 
can be expressed by formula XIa-XIe. Although there is hexafluoro propanol acetylene in the example of the 
additive agent of the formula XIa, limitation is not carried out to this. 
[0031] 

On condition that a career medium contains at least 1% of the weight or more of an aquosity fluid, a 
fluorochemical surfactant may be sufficient as at least one sort of additive agents. A straight chain with 
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more fluorine atoms to it than a hydrogen atom which has a carbon atom of 2-10 in a typical fluorochemical 
surfactant, Annular Hydrofluorocarbon and F[CF(CF 2 ) CF 2 ] n -0-[CH 2 CH 2 0] m -H, [ branched or] F [CF 2 (CF 3 ) 
CF 2 0] n CFHCF 3 (n in a formula is the number of the ranges of 1-5), F [CF(CF 3 ) CF 2 0] n CF 2 CF 3 (n in a 
formula is the number of the ranges of 1-5), And HCF 2 (OCF 2 ) n (OCF 2 CF 2 ) m -0-CF 2 H ((n+m) in a formula is 
the number of the ranges of 1-8), A mixture of ammonium salt of perfluoro carboxylic acid, fluoro aliphatic 
series ester, [F(CF 2 CF 2 ) w CH 2 CH 2 0] X P(0) (ONH 4 ) y in 25 to 70% of isopropanol solution of various weight 
percentages of a range (it is x= 1 in a formula, or 2, and) it is y= 2 or 1 and is x+y=3 — [F(CF 2 CF 2 ) 
1 _ 7 CH 2 CH 2 0] X P(0) (OH) y (it is x= 1 in a formula, or 2, and) It is y= 2 or 1 and F(CF 2 CF 2 ) 3 _ 8 CH 2 CH 2 S0 3 H in a 
certain 4.5-% of the weight acetic acid solution and ammonium salt of perfluoro octanoic acid are contained 
by x+y=3. 
[0032] 

In some modes, a salt may be sufficient as at least one sort of additive agents. Metal salt, ammonium salt, 
sulfonium salt, phosphonium salt, a halide salt, sulfate, a sulfide salt, a sulfonate, sulfite salt, an phosphate, 
phosphonate, phosphite, and those derivatives are in a typical salt. For an example of metal salt, barium 
chloride, a calcium fluorophosphorate dehydrate, Alkaline earth metal salt, such as calcium fluoride (n= 
1.4338), a magnesium chloride, and magnesium sulfate, Alkali metal salt, such as a lithium chloride, 
potassium chloride, sodium chloride (n= 1.5443), sodium bisulfite, nitre cake acid caesium, hydrogen 
phosphate caesium, caesium methanesulfonate, cesium perchlorate, and phosphoric acid caesium, and 
transition metal salt, such as a cadmium chloride, are contained. In some modes, a salt, for example 
Tetrabuthyl phosphonium chloride, Tetrabutylphosphonium methanesulfonate, tetrabutylphosphonium 
phosphate, A tetrabutylphosphonium star's picture, a tetraoctyl phosphonium star's picture, Trihexyl 
(tetradecyl) phosphonium hexafluorophosphate, Phosphonium salt, such as trihexyl (tetradecyl) 
phosphonium hexafluorophosphate and trihexyl (tetradecyl) phosphonium bis(trifluoromethylsulfonyl)imide, 
may be sufficient. In some modes, sulfonium salt, such as trialkyl sulfonium salt like trimethyl sulfonium salt, 
may be sufficient as a salt, for example. In some modes, a salt Sulfate, its alkyl, or an alkyl ethoxy rate 
derivative, For example, dimethyl sulfate, a sodium-dodecyl-sulfate salt, methyl (tributyl) phosphonium 
methyl sulfate, sodium dodecyl sulfate, octylsodium sulfate, sulfate of zinc, cadmium sulfate, cesium sulfate, 
lanthanum sulfate, etc. may be used. In some modes, sulfonates, such as alkyl sulfonate, alkyl ethoxy rate 
sulfonate, ADAMANTE methanesulfonate, adamantane potassium sulfonate, and xylene sulfone sodium, may 
be sufficient as a salt, for example. In some modes, halide salts, such as an aluminium chloride, aluminum 
bromide, aluminum fluoride, and aluminium iodide, may be sufficient as a salt, for example. Ammonium salt, 
such as alkyl ammonium salt, may be sufficient as at least one sort of additive agents. 
[0033] 

In some modes, an electrolyte may be sufficient as at least one sort of additive agents. In some specific 
modes, the electrolyte can show specific absorbance of less than 1 cm" 1 or less than 0.5 cm" 1 on a 
refractive index more than a refractive index of water, and work wavelength of the range of 140-365 nm. In 
a mode whose work wavelength is 193 nm, a refractive index is 1.44 or more. 
[0034] 

In some modes, the dipping fluid can contain an ionic liquid. A term of an "ionic liquid" used here is organic 
salt which is a fluid near a room temperature or the room temperature. In these modes, an ionic liquid can be 
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added to a dipping fluid, for example as an additive agent to an aquosity fluid and/or a non-aqueous fluid. 
For an example of a suitable ionic liquid which can be used here. Lantern HI trifluoro methanesulfonate, 
tetramethylammonium hexafluorophosphonate, Tetrabutylphosphonium, tris(pentafluoroethyl) trifluoro 
phosphate, a tetraethylammonium screw (MARONATO (2-) borate and 1-ethyl-1 -methyl pyrrolidinium 
hexafluorophosphate are contained.) 
[0035] 

Other various ingredients may be arbitrarily added to a dipping fluid. Although there are stabilizer, a 
dissolution auxiliary agent, colorant, a wetting agent, a defoaming agent, a buffer, and a surface-active agent 
of other additions in these ingredients, limitation is not carried out to these. Generally, probably, each 
quantity of these additive agents is about 0.0001 to 1 % of the weight, or about 0.0001 to 0.1 % of the weight 
on the basis of full weight of a dipping fluid. In a mode to which a surface-active agent of one or more sorts 
of additions in a dipping fluid is added, any of a surface-active agent which McCutcheon's Emulsifiers and 
Detergents of a surface-active agent currently indicated here or a reference is shown may be sufficient as 
a surface-active agent. 
[0036] 

In a mode in which a dipping fluid contains at least one sort of additive agents, a dipping fluid can be 
prepared by mixing at least one sort of additive agents with at least one sort of career media which can be 
aquosity and/or a non-aqueous fluid, and all the additional ingredients. In some modes, one or more sorts of 
aquosity fluids, such as ultrapure water or HPLC water, are mixed with at least one sort of additive agents 
from [ from / from about 1 ppm to the maximum solubility limit / about 1 ppm to about 50 % of the weight ] 
about 10 ppm to about 10,000 ppm, and a dipping fluid is obtained. In another mode, from [ from about 1 ppm 
to the maximum solubility limit ] about 1 ppm to about 50 % of the weight, Or at least one sort of additive 
agents from about 10 ppm to about 10,000 ppm are mixed with one or more sorts of aquosity fluids until a 
uniform mixture is formed, subsequently one or more sorts of non-aqueous fluids are mixed, and a dipping 
fluid is obtained. In further mode, one or more sorts of non-aqueous fluids, such as a fluid indicated here, are 
mixed with at least one sort of additive agents from about 1 ppm to the maximum solubility limit, and a 
dipping fluid is obtained. In the above-mentioned mode, mixing can be performed in a temperature 
requirement (about 20-60 ** or about 40-60 **), and an effect of the dissolution of a component can be 
mentioned, and a uniform mixture can be obtained. A dipping fluid obtained as a result may be filtered 
optionally, and particles which are not dissolved [ which may damage a substrate ] may be removed. 
[0037] 

In another mode, the dipping fluid can contain a career medium, i.e., at least one sort of aquosity fluids, at 
least one sort of non-aqueous fluids, and those mixtures. In a mode which is a mixture of two or more career 
media, a dipping fluid can be mixed in a temperature requirement (about 20-60 ** or 40-60 **), and can 
obtain a uniform mixture. 
[0038] 

It is preferred to use a dipping fluid and to process at least a part of surface of a substrate which applied 
photoresist or resist coating. In a suitable substrate, gallium arsenide (GaAs), silicon (silicon), Materials, 
such as tantalum, copper, ceramics, aluminum/copper alloy, and polyimide, Although there are a compound 
containing silicon, such as crystalline silicon, polysilicon, an amorphous silicon, epitaxial silicon, a silica 
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dioxide (Si0 2 ), silicon nitride, and a doped silica dioxide, etc., a substrate is not limited to these. There is 
silicon, aluminum, or polymer resin in further typical substrate. In some modes, a dipping fluid contacts at 
least some of substrates or resist application substrates which applied photoresist, and is 
nonresponsiveness as substantially as resist coating. Although there is novolak resin, a polyvinyl phenol 
copolymer, or a copolymer of p-hydroxystyrene and t-butyl acrylate in typical resist coating, limitation is 
not carried out to these. 
[0039] 

A dipping fluid is applied to at least some substrates which applied photoresist coating. Subsequently, a 
photoresist spreading substrate is exposed to radiation with an optical apparatus, and a pattern brought 
about by photoresist coating is obtained. There is ultraviolet (UV) light, an electron beam, X-rays, laser, a 
lamp, or an ion beam in an example of a radiation source which can be used. In some modes, a radiation 
source emits light of wavelength of the range of work wavelength (140 nm - 365 nm) like 193 nm and 157 nm, 
for example. Depending on a mode, prebaking or a soft bake process can be carried out before an exposure 
process. This prebaking or a soft bake process can be performed for 30 to 1 20 seconds, for example on a 
hot plate in a temperature requirement (90 ** - 150 **). 
[0040] 

Photoresist coating with a positive type or a negative mold radiation, or [ making the solubility to alkaline 
developing solutions applied to behind, such as a treating solution containing tetramethylammonium 
hydroxide (TMAH), a potassium hydrate, sodium hydroxide, or other bases, increase ] — or it is made to fall 
There are some which U.S. Pat. No. 6455234, No. 62681 15, No. 6238849, No. 6127101, and No. 6120978 each 
specification are shown in further example of a developing solution. In positive type photograph 
REJISUTOKO Tyng, it will remain, after a field by which the mask is carried out from radiation developing 
negatives, and the field exposed on the other hand will not dissolve. A reverse thing happens in 
negative-mold photoresist coating. A dipping fluid of this invention can be suitably processed also with a 
substrate which has photoresist coating [ which / of a positive type or a negative mold ]. A photoresist 
picture by which pattern NINGU was carried out included stillness development, immersion development, 
spray development, or paddle development, but can develop it by various means which are not limited to 
them. Polymer which carries out bake of the substrate and is contained in photoresist is stiffened after 
development of a photoresist picture by which pattern NINGU was carried out. A bake process can be 
performed for 30 to 120 seconds in a temperature requirement (70 ** - 150 **), for example. 
[0041] 

A typical dipping lithography process uses a device which has a wafer stage of a servomotor drive arranged 
in support of a resist application substrate or a wafer under optical apparatuses, such as a lens. Prism, 
mirrors, or those combination may be sufficient as an optical apparatus, a dipping fluid is supplied to at least 
1 portion of a resist application substrate through one or more nozzles, and it is liquid — a ball (puddle) is 
formed, subsequently, a radiation source which emits light of work wavelength is liquid of a dipping fluid in at 
least 1 portions of a lens and a resist application substrate before exposure — it progresses through a ball. 
[0042] 

As for a dipping fluid, it is preferred to be applied to a photoresist spreading substrate as a prepared solution. 
However, in another mode, a direct front stirrup of contact with a base material surface may prepare a 
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dipping fluid in an application style during contact- For example, a constant rate of additive agents [ one or 
more sorts of] are poured in into a continuous flow of an aquosity fluid and/or a non-aqueous fluid medium, 
or a dipping fluid that contains an additive agent optionally, and the dipping fluid concerned can be made. In 
some modes of this invention, at least one sort of additive agents [ some ] may be added to a substrate 
after application of a dipping fluid. At least one sort of additive agents can also constitute making it cover on 
material of high surface area devices (even if it includes other components, it does not need to be), such as 
a cartridge or a filter, or such a material from a mode of further others of this invention. As a result, a flow 
of an aquosity fluid and/or a non-aqueous fluid passes a cartridge or a filter, and, thereby, forms a dipping 
fluid. In another mode of this invention, a dipping fluid is prepared in a contact process. About this, at least 
one sort of additive agents are introduced to a base material surface by dropper or other means. 
Subsequently, an aquosity fluid and/or a non-aqueous fluid medium are introduced into a base material 
surface, and it mixes with at least one sort of additive agents on a base material surface, and this forms a 
dipping fluid. 
[0043] 

In another mode of this invention, a concentration constituent containing at least one sort of additive 
agents may be prepared, it may dilute with an aquosity fluid and/or a non-aqueous fluid medium, and a 
dipping fluid may be provided. A concentration constituent of this invention or a "concentrate" makes it 
possible to dilute the concentrate to desired concentration and pH. A concentrate prolongs storage life of a 
product and also makes it possible to make shipment and storage easy again. 
[0044] 

Various means can be used for that of contact ****** for a dipping fluid and a base material surface. Actual 
conditions (namely, temperature, time, etc.) of a contact process are broadly changeable, and although 
various factors and limitation are not carried out, they generally depend for them on character of a residue 
on a base material surface, the hydrophobicity of quantity and a base material surface, or hydrophilic nature, 
a stream line process for a contact process to apply a dipping fluid to up to a dynamic method, for example, 
a base material surface, etc. — it is — it is a static method, for example, liquid, — it can carry out by either, 
such as application of a ball. A dipping fluid may be sprayed on a base material surface by dynamic methods, 
such as a continual process, or may be sprayed on the surface by a static method, and may be made to 
remain. The time required of a contact process or time for a dipping fluid to contact a base material surface 
may be various from less than 1 second to hundreds of seconds. Preferably, the time required can be a 
range for 1 to 200 seconds, 1 to 150 seconds, or 1 to 40 seconds. A temperature requirement of a contact 
process may be various to 10 to [ to 10 to 100 ** ] 40 **. 
[Example] 
[0045] 

(Example 1) Dynamic surface tension 

Dynamic-surface-tension (DST) data was collected with the maximum air-bubbles manometric method 
indicated to Langmuir 1986, 2, and pp428-432. Data was collected using Kruss of North Carolina Charlotte, 
and product Kruss BPmade from Inc. 2 air-bubbles pressure surface tension balance (bubble pressure 
tensiometer) at 0.1 air bubbles / second (b/s) - a cellular speed of the range of 20 b/s. 
[0046] 
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This dynamic-surface-tension data brings about the information about the performance of at least one sort 
of additive agents in the state from quasi-equilibrium (0.1 b/s) to a comparatively high surface creation 
speed (20 b/s). The cellular high speed can respond to the dynamic liquid injection process in a dipping 
lithography process. It is desirable for dynamic surface tension to become lower than that (namely, 20 b/s 
70-72 dynes/(cm)) of ultrapure water at a cellular high speed, and to especially make **** of a photoresist 
spreading substrate fitness more. Table I presents DST of the dipping fluid containing alkyl diol additive 
agent 2,4,7,9-tetramethyl 4,7-Deccan diol of various concentration applied to the aquosity fluid ultrapure 
water of the quantity of 100mL. This alkyl diol additive agent is added to ultrapure water with ambient air 
temperature, stirring in order to consider it as a uniform solution. A dipping fluid is a high bubble speed and 
showed, the dynamic surface tension, i.e., the dynamic surface tension lower 72 dynes /than cm, of water. 
This shows that it is effective for the dipping fluid of this invention reducing the surface tension of water in 
a dynamic process. 
[0047] 
[Table 1] 
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[0048] 

(Example 2) Get wet and it is the characteristic. 

The included dipping fluid is [ alkyl diol additive agent 2,4,7,9-tetramethyl 4,7-Deccan diol ] damp, and The 
characteristic, It measured using the SESHIRU drops (Sessile drop) method with the G10-/DSA 10 Kruss 
drops Shape analyzer who ultrapure water is damp as comparison and is provided with the characteristic by 
Kruss USA of North Carolina Charlotte. This method estimates by the local field of the surface of a 
photoresist spreading substrate getting wet, and measuring the angle of contact between tangents [ in / for 
the characteristic / the baseline and the drop lower part of a drop of an aquosity developing solution ]. With 
the high speed camera, the breadth of the drop was caught for 2 minutes at the speed of per second two 
frames, and the angle of contact was measured. Photoresist is 193-nm resist typical acrylate type. 
[0049] 

Generally, a resist surface gets wet and a small angle of contact shows that the characteristic is better. As 
shown in Table II, **** of the resist surface improved by addition of the additive agent. 
[0050] 
[Table 2] 
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[0051] 

(Examples 2a-2e and comparative example (HPLC water)) 

the following additive agents with a quantity of 0.01 % of the weight, i.e., 100 ppm, — that is, Canal 
denaturation acetylene sequence diol, i.e., oxirane [(2-ethylhexyl) oxy] methyl,] - Rx prod w / polyethylene 
glycol ether and 2,4,7,9-tetra-methyl-5-decyne-4,7-diol (2:1), 2,4,7, 9-tetramethyl 4,7-Deccan diol, 
ethoxyl-ized 2,4,7, 9-tetramethyl 4,7-Deccan diol, A polysiloxane polyester copolymer (trademark), i.e., 
TEGOWET made from Goldschmidt Chemical of Pennsylvania McDonald. And the product made from 
Dupont of an ethoxyl-ized nonionic fluorochemical surfactant, i.e., Delaware Wilmington, ZONYLT 
(trademark) FSO which has formula F(CF 2 CF 2 ) 1 _ 7 CH 2 CH 2 0(CH 2 CH 2 0) y H (y= 0 - about 15 of this formula), It 
mixed with 100mL of the aquosity fluid HPLC water made from Aldrich Chemical respectively, and the 
dipping fluids 2a~2e were obtained, respectively. These additive agents were added to HPLC of the aquosity 
fluid with ambient air temperature, stirring in order to consider it as a uniform mixture. In accordance with 
the method indicated for Example 2, the dynamic contact angle measured value measured with the 
substrate which applied unexposed 193-nm photoresist, i.e., the angle-of-contact measured value over 
predetermined time, was obtained about each of the dipping fluids 2a-2e and the HPLC water as comparison. 
The result of dynamic contact angle measurement is shown to drawing 1 . 
[0052] 
(Example 3) 

The absbrbance of the dipping fluid was measured by ultraviolet-rays spectrometer. Wavelength was 

scanned from 210 nm to 185 nm. as being shown in drawing 2 — the wavelength of 193 nm — a 

2,4,7, 9-tetramethyl 4,7-Deccan diol additive agent — 0.02wt% — what was added made the absorbance 

only increase slightly While this additive agent is enough to reduce the angle of contact of resist 1 5%, it only 

does the increase of an absorbance in 0.03-0.05 cm" 1 . This absorbance is low enough, although work 

distance of 1 mm between the optical system and resist surface which maintain the total transmittance 

exceeding 95% is made possible, it improved — getting wet — it is possible to lead to the more uniform 

image formation of the whole wafer, and to improve the resolution of a picture. 

[0053] 

(Example 4) 

Change of the thickness of an unexposed 193-nm photoresist solution was investigated using the crystal 
microbalance (QCM). Model CHI 405 of CH Instruments was used as a driver and a high-resolution 
frequency counter. This device was with the flow cell. The crystal oscillator was a product made from 
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International Crystal Manufacturing. The electrode was gold and were 1000 A in thickness, and 0.201 inch in 
diameter. Crystal resonance frequency was 7.995MHz**10Hz. The spin coat of the crystal oscillator was 
carried out with the photoresist solution. The way of spin was 10 seconds in 30 seconds and 3000RPM at 
per minute 1200 rotations (RPM). After-spreading bake (PAB) was 4 minutes at 125 **. Subsequently, the 
vibrator was exposed to desired time ultraviolet radiation. Subsequently, each vibrator was put on the 
sensor probe and it has arranged in a fluid flow cell. PC of Dell performed control of the device using the CHI 
software program. Frequency data was collected every 0.01 second. In order to make it there be no bad 
condition in a data acquisition process, 15 seconds after data acquisition started, the flow of the dipping 
fluid which contains at least one sort of additive agents 0.01% of the weight was started. The holding time 
which passes through a flow cell was about 2 seconds. The experiment was suspended 2 minutes afterward. 
Drawing 3 t he dimethyl- 4~heptanol of an additive agent, canal denaturation acetylene sequence diol, and an 
ethoxyl-ized nonionic fluorochemical surfactant in 100 ml of ultra pure water 0.01 % of the weight, i.e., the 
dipping fluid contained 100 ppm. Change of the thickness in nm unit about the ultrapure water as 
comparison is compared. 
[0054] 
(Example 5) 

It prepared at the room temperature by mixing various dipping fluids which contain at least one sort of 
additive agents 0.01% of the weight, and forming a uniform solution into ultrapure water 200mL of an 
aquosity fluid. The foaming height examination of Ross-Miles or ASTM D 1 173-53 were used, and each 
dipping fluid was examined about disappearance of the bubble. The result of this examination about each 
dipping fluid is shown to Table III. 
[0055] 
[Table 3] 
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(Examples 6a-6j) 

Various dipping fluids were prepared at the room temperature by mixing and forming a uniform solution. The 
additive agent in the career medium which constitutes a dipping fluid, and the dipping fluid in the case of 
existing is shown to Table IV. Change (dn/dT) of the optical characteristic of a typical dipping fluid and 
HPLC water of a comparative example, i.e., absorption, an absolute index of refraction, and the refractive 
index by temperature was measured. The result is shown to Table IV. Drawing 4 compares the absolute 
index of refraction in the wavelength of 193 nm of various dipping fluids indicated here. Absorption, i.e., A/I, 
was measured on the wavelength of 193 nm using double beam ultraviolet-visible light Lamda 900 
spectrometer made from Perkin-Elmer. Absolute indices of refraction are 193 nm in wavelength, and 21.5 ** 
in temperature, and were measured using the experiment unit called a VUV Hilger— Chance refractive-index 
meter / angle gauge. Change (dn/dT) of the refractive index by temperature arranges and measured the 
fluid sample in a V groove fused silica cell to the angle gauge. Temperature control of the angle gauge is 
carried out, and a seal is carried out from the atmosphere under strict temperature control (**0.01 **). With 
the angle gauge, the measured value of the absolute index of refraction of the absorption course length of 
not less than 500 micrometers was obtained at the wavelength of 193 nm, or 157 nm. 
[0057] 

The result of Table IV shows that the dipping fluid of a statement can bring about dn/dT of a higher 
refractive index and zero here to a comparative example, i.e., water. The dipping fluid which has a relative 
more high refractive index depending on the case can make possible a numerical aperture (NA>1) required 
for a sub 45nm node. It also becomes possible to obtain the deeper depth of focus, and the gap of the 
193-nm immersion lithography of a drainage system and extreme-ultraviolet lithography can be filled with 
use of these fluids. 
[0058] 

In accordance with the method indicated for Example 2, the dynamic contact angle measured value 
measured with the unexposed 193-nm photoresist spreading substrate, i.e., the angle-of^contact measured 
value over predetermined time, was obtained about the dipping fluids 6b, 6g, 6j, 6k, and 6k and the HPLC 
water as comparison. The result of dynamic contact angle measurement is shown in drawing 5 . 
[0059] 
[Table 4] 
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[Brief Description of the Drawings] 
[0060] 
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[Drawing 1] It is a figure which presents the dynamic contact angle measured value of various modes of the 
dipping fluid of this invention to unexposed 193-nm photoresist. 

[Drawing 2] It is the figure which was measured using ultraviolet-rays spectrometer and which presents the 
absorbance spectrum of the mode of ultrapure water and the dipping fluid of this invention. 
[Drawing 3] It is a figure in comparison with ultrapure water which presents change of the dipping fluid of this 
invention of the thickness (nm) of various modes. 

[Drawing 4] lt is a figure which compares the absolute index of refraction of various dipping fluids indicated 
here it measured on the wavelength of 193 nm here. 

[Drawing 5] It is a figure which presents the dynamic contact angle measured value of various modes of the 
dipping fluid of this invention to unexposed 193-nm photoresist. 

[Translation done.] 
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-> K , i^oy^^y =?-*■ — , ifi^>XO ! 7 , nt ? uyt^i/K©#!J-7- 1 ^ y > v 5 ^ 

— x ^ , ^ y ->-^^x- 7- A* <r> y >v % is Wi'M-Vh , . v * ^ ft {k&vo . y y m 

it X ft # W 7 y * $ to 1t T ± T U V ?U T =» — /u t is * — A- R V -t to «5 P # , 

^ & *^ 1 p p m 7>k ft 7< ^ ft? PS SL * T* is tf S » «E # T* o T . ffi b ^ ft '> * < Hi 

ft£l^if$i!«£M^ « W ^ to 5 . 
[ 0 0 0 7 ] 

^^B/l^t 5 3CD$l]ffi{>l:io^T s 1 4 0 n m h 3 6 5 nmC0|Eiaw^J|?SftT*5 0 

fft, 7;i/^r;U7^3-/i' > T/u^/h f * ■> l/ - h i 7^ + ^7" p ^ * •> l^ - h SO!^ 
titwlilft, 7;^^Sixt^, 7? yi^^tf7/u*^7;y, 7^^^7 5 
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v- K / -f n t° u v Jr df -> K ffi m ft . T >v * # V if I) -> K , ^-ny^^-ysf-^ — , ^ 
5^ 1/ >■ R Zf -f n f 1/ v ^- -> K » # !) — , >/ U •>i/;i/x-f;i', ^ y •> v? ;v ^- — =f tv <D 

T*^uv^jT^:=-^i^*-^&tf*n&©WiSft\ 7 ? H^iiiffittl, W * ^ tti 
Se ft , ifi . M t>* » « <b ill *R £ *l S , p pm«^t*g«Rfi4-C«'>i:< it 
l fit <£> jijs Jp £ij i Ir^ipffiSS^T'fcot, |ILSi'>4< H l m <r> m M m & 7 v * ^ # 
IfittSJffe5i^l:iiS»«i«*illtl 1 K4%^±w*tt^ft£^tr?£?ljjftft;>>s > * 

[ 0 0 0 8 ] 10 

**MWl4 5ilBI-*^t, 1 4 0 n m >5> h 3 6 5 nmrogIrotflftfi'C5 0 % ti. 
_hw3Sii*^*"-t--5^?l»tfrT-S>^T. * «t ft , # tK ft »fc ft , at/**ttaEfrt*ttatE 
ft i w ^ ^ 4^ t!>^ il £ H 5 '> ft < it lf©*t V T Wk ft Sr ^ & , S!l'>4< it 1 fit 

-v y TflEflsis«-g-*-e&a«-e-tc»4asi**tt«Eff*s*«Bfptt-eifes. « g se ft a* « tfc 

[ 0 0 0 9 ] 

'> * < it 1 ffirodrt y Tlft^ttf , X f4 '> ft < it i«©^ty7Kfl!i'>4< i 

t 1 fit <7? j55s #P #J i £ -g" tr . 1 4 0~ 3 6 5 nmOftlWfflSft, #C1 5 7 nmSl// 20 

x 14 i 9 3 nm©$SfSi!) y ^ 7 7 ^ ii t 5 © i: f ffl ^ il* ^ , 

£H3„ ^dT*ffiffli-s r^yr^ftj tv^ffiffitt, ^ii@#T-SfflLTU<, X 

li&te < t h i m<vffimm&mm z tixmmffi&&fe&-r z> t & % z> . # 

**t Xtt^ti?>©i^t©r i r»fc#:j i ^ 5 ffl » f4 , 

at ft , ft > / *fc ^f - SB » i£ , g& ?n ?K ft , ^ m , si>*ttif)»li^^bt»r i t-fes 
„ * jft ft . *7Kttiffi«:atf/Xtt«j5«ffiSi-/*i^!BI»aES:-&trlli«-ef4, tn^^ 

[0010] 

'> ft < it l fit <r> * \ y r j& ft f k: '> ft < it l l©iJn^J^#ftt5 r t , #J £ tf 
gsfcft^tcifi, ^ffiffiMK «#«Xtt J E:ix6©S^«Bft^*s#ffii-6ri, fc5VM±'> 30 
4< tfciSo*lpj[(©iSlii4Li:'>)!i:< i t !) 7«#t*tf*g»#l4, JW 

T©«J^ro'>4< loiifilfsr HSf#5t%xf.ti, "T ft to *> , u- v> * h & ^ 

K*/hlBl;:^3;iiK:j;!>^|feas^#S©&#f>1--i:, u v> x h-$EgflftftJ"iiffiXf4u 
* KSflltSiiftro^ffll: l «i©f »fl©i^^^ff^t5 ^ t t i ^ u^j ^ 

±roSJfT45, Milfl 9 3 nm©fff$Ifl. 4 4J^±OJB^*£f#07ggijitft{c;?IP;t. 
5>li5iSimfit^x^t/M:L > logHJrlAl: LT, 4 9 /h £ * ffi HA if f 
XSr^fiJcnTtej-i-S^i, 7t hu-^^ hiJtfif iWfflUfl^i^if^tf, * ft 
iro^r-t ^71** 1 4 0~3 6 5 nm©teffl©ft£-CteV*«3t£«r : fr-fai§'£-fc«E8«t 40 
ftwatfr^^±Jf5r i „ * Lt u — if — % X 14 ??ft K m £ *t 03 <7> JO St ^ <o ^ <b £ A /h 

Lx»4<twitfTfSis#©iBSf*/aa«tt (dn/dT) ^-rs^^yr^ft 

fc. '> ft < it lS»^JlIl^JDx5Itlc < t9, jt X f4 Sa tc 8S $ n /c B# (7) ^ ffi DO db -y- f X 
{c, * + y 71*^ ©'>!i< t t i t©*inn©iJii, xh:* + !> Tjlftlfr*. ij^Ji 

»f^!S»ftTa!a«tEftO!|R^ffi***ti(J*P$-er ft *> 5 UM4 » * ffi Sr 5 %* 

« . xiii%*i t x f4 o . 5 % * riSj t ffi ft f 5 » a «E ft &• « « i" 5 r. i *s t* # 5 . '> ft 

< it 1 m <D * * V T m ft i '> ft < i t l«<BflSflnfflli«r-g-tf»ji5fflEft, Xf4^>ft< it 

i a w -v y r ft $r ^ tr % s st ft »4 . 5o%hi, s o % w ± , x »4 9 o % &. ± <r> ^ m 

If^^tr 5 0 50 
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[0011] 

■T^icifc^fcirSsg, WL S ft tt . it l«©*lB»fc*]lPLtt 

[0012] 

itf 1 9 3 nm^ffltftT 1 . 4 4 #p * ft i <£> <fc 5 , ffiJff^tt^H&ST*^*^ 

ElT*l^tV^^li«±tfc5r t^t#5o 11^ 7k 14 ft & , «*tfl40 — 3 6 

r -? ffi JH 1- 5 r 7 Kttj i^5ffl»i4, *4< i t>8 olt%, ff*u<tt9om*«>, £ 10 
OffJ L<fl'>4< tfc9 5li%©7lc*ttP, i)l£^5)SIft^Ifi»t5 t^)tfc5 0 » 

m&mfcit^ (HPLC) ^u — K^TkXttltt^d-^TK^&So 
[0013] 

— ffi te « -e tt , * * y r me ft a w 7k ft Sr * tr r. i *5 -c # £ o rtLfe<o«g«-ett. 
#*ttftftf±*ttftfM£An£-C. X«i^)ftfc9i:gffl^5 0 rjx&o««-ett, a 
£ixS#3kttftf*:H:, ® S ft {£ ^ <7) ^ ^ ^ # , Sft±^)7* hi/ 5^ ^ h 3 - f >f ^ ^ 

iao*m«s:*i[LT^8iattt, * * tt at f± , -a *r s *x t ^ 3 a is ^ 4 < t t> 1 

l^iS10ffJiSlSL4^r i*»J L^. » iS ft ft # K tt . atttr^^v&t^^SRtfcT/v 20 
# V ( ^ X. . Kf * > . — ^ * > . ^ V , — ^r-y-^^V. v/^n^^r-^^, >- ^ 

ft («B^ttXtt^*7 ft 7k * & * R # ( 01 7L t£ '< — y * u > ? p ^ * 

t^fttf/<-7^*o9 f * y y) s f s - |g ft ft tK * ^ > n * — a? > 

y U ^ 1/ (Freon) 113) ^ % ^ — ^ A- (Wi xf yl^x-r (Et 2 0) . 

F7 t Fn77> (thf) , xf i/y^y p - /i^St/^^iift, / ^ f ^x-r/v 
x X fi 2 - ^ h^^^^/u^ — ^yu ( ^ y J* ) ) s ^LTx^r/i/fir/^tib^li* 

2>> & 3 0 r ix fo 0) ft {fc ft , 7t hy, S»xf i/^P^^rf/y, TirhV, N - 

y ^ A- fc° n y K > (NMP) ^;i/x ^ ;u >Jr h y ^ (7) h y 7)^ J ti 5 ^ , ft 

m h iz m & £ tl 4 ^ o r<Of5 36»©A^Wft**ttftftKtt, is * A A A T ^ H\ v> 
^f/i^7t h75 KftifOT? K^, 7k ffi M . M 7k rf o tr * > tt 4 i ^ . tcpg£ 
Stiar ii <$4ii5 0 Affl»ft**ttftfrKiH:. * fr*rf 9 ( 0!l ;L tf 7 * y a- y ^ 

^7 ^° ^ V ) , ^ 7U tJx > ( x. is > ^ ^ )V > N v^7 x x;l/^;I//^ y N ^ /V ^ > K ( 
0iJ ff zs * ^ 7> ^ ^ ^ 5/ K ) ) ^i^ttf »a»4#*tt» 
»BrftbCR!lSixi^ 0 3E 5 # * tt ft # tt , 7/^-^8, « x tf ^ o f 1/ y ^ 
y r3 — ;U7 P P t°^x- (PGPE) , 7< ^ / ^ )V ^ fh7t K o 7 7 !) /l/7yl/ 3 - 

yu— 4-^^^y — /i^, K x 7t7 / — , 3}- u T /V xi — , ^<i/ $ ; — sv , i, 5 — ^ 
V ^ >- ^~ — JV , 1, 6 - ^^rt y^t-^, 1, — /U , 1 , 2 - 7 P p t° 

1/ > ^ y 3 — /u s 1, 3-/Dfi/y^!i3 - H 1 - K 7 s * J — A- . ix^o^-^^^, 
^^y^^w, 3 - ^ y ^ y - /u , 2 — ^^7^ — i-^>-^y — a, 5— — 
y — a- , y7-2-^f;i/y^p^^fy-/u > 3- — / — . 2-^^^y — /u 

. 2-^^ri^y — 71/ , 2, 3 — ^^^y— t° l/> ^ !J ^ - /M f 

/ux-r;U7i?r - h (PGMEA) , xf i/y^y p-;uRt/<?-^ii#, *y xf y 
y^!i P-/USl/^Oi#^, >f y 7 p p t°^7^3 - (I PA) . n - ^ ^ ^ 31 — 7U 
, 7 P n t'l/y^ y p-^n -/f yvx-f ^ (PGBE) . l-^h*->-2— 50 
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— A x 2 - y f - 3 — *<ls 9 / — A- , 2-y h Jf- ->xf ;U7-fef - 2-^ 

^ 7 — A x 2-xhJr->xf^7th7t7 1 -h > l-'O*/ — A-, ^ n f 1/ y ^ !) ^ 

— a- ^ ^ a ^ — x a- , 3, 6 — s? 9- a- — 3 , 6— 9 9 ; — a- , -7^ f-x, y a- t " h 

— ,u , > = h - ,u , m . ^^avuB^w^ai^^w^ixfc^y ( tr = a- ) t a- = - a- » 
l, 3 - — a- , t ^-/y tD-zu/i^ro^wlift/i:^, # 

5 „ 5 ft 5 # * 1± »!c <fc t4 . #J * tf 8E KE » ?L & . * 9 9 y v ^ . — * 

t7/^D !) yi, S ^ ^ , ^ ^ vx;u* y^, h U 7;ut p ^ ^ y^;w*yi 1 *J 9 v 

0 ft @£ s 7° o f v m , .5. t>* ^ > 6£ ft <>:* co . Sf^ttfliiiiT-tS, M glj (75 # A »ft 
{4 , •yUa-yt'f/^iifc-yM-yf'bJ:^. H * 5 * tK tt »t£ f* f4 , 1 , 4-5? 

Jsr**)-^^ 1 , 3 - -y' t y 7 y > ^^^^u^, ®? o f u > , &xim-9u^ — ju 10 

# fc 5 . »±i-5USBLfc**it«Efff±*s&-c» 1 a si ± <n m <d ft zk tt jffi fls £ *fl * -a- ^ -tir r 

[0014] 

- SB <o |g « T? tt , =5f t y 7l*li, '>ft<<htlffico*tt^#£4>ft<ikia<75#7k 
tt«ff©a^ftSrttfr *t "b co fi m T' . « ift f4 * ft SlE fls ft ft f n t£ 
T* £ X tt 7k ft ?q t4 T* & & # 7k ^ i$ £ ft < i t 1 ttt LT t iv\ fSSiftt W 

# * tt «E ft <£> 4 f4 , »1~*D9 9Ii%XI4ttl~iB5-Oll%ro|SlT?J:< , % S «E ft 
4>ro=*+y7ittftro&»tt:j!kttflEft*:-&tf. *ffifttt#*ttffift0>0iUc:tt:, y * / - 71^ 

9 J — )v ^ -i y 7* n tvu t 7U 3 — jv , ^y-fen — xfuy^yn - 7U ^ cd K 

ft , #!lif l'i'?'!)3-^Rt)'toRHt:, f L X T H F ^ t f n 5 , #J r *L 20 
PS/E $ *Lft V*. 
[0015] 

- SB <£> H ^ t- l± « *CO@Jlf^lUJitOSJ)f*S.t>*l 4 0 — 3 6 5 nmCDiEHC01J^-kCDfE 
lS*l:t>V^t 1 cm"'*iXttO. 5 c m" 1 Mffi <T> (s p e c i f i c a b 
sorbance) ?:tt5 - SP<0#7k14sftft£, 0. 1 — 10 0 % X f4 1 — 50% CO $£ 

ftlcfcv^T, #7ktt»1cft{4, tKcoJBSt*W±JZ.W:1. 4 4 5 Ift t 5 I t 

T'§5„ r<&f££fifiTte>l^Sr£;4J^#&JfcMWft#*tei«ftKf±, ( n = 

1. 496) . t'v'^n^^v'yu ( n = 1 . 477) , y -fe o — >V ( n = 1 . 4730 

) . X {4 c i >\, (n = l. 4633) £ th 5 ifi , CI 30 
*L fc KHRKtt £ *Lft<^ 0 

[0016] 

- SB <£> *i « T* (4 . S jj?D ft {4 , 1 0 p pm^fjf ^giSPESif, X »4 1 P pm^ib 5 
OlI%it\ X»±10ppm*»bl 0, 000ppm£T'C0, 'P ft < t t> 1 ffi CO ^ *P ffl 

$r^tf„ ::tttfflt5 rft^^^ps^j * * l) r mfticmtiv teftM 

st)i/xii'>4< iitco^jn^jcoffffico7fcvM^-^^^Sr»«-e#s^^< it i a 
co as jp sij to * * a {c h -t % „ tiiiifrtficfc^Tf it-, xmm&L-tv>mv>'Pte<kb 

1 Uto&toM ka.%-&t>-&X&.m-t Z Z. b $ S'Jrti: < t 1 « co ^ JD ffl co #J « , T 
>-U =Jr T /U = — x 0ij ^ fi l ^ Jb CO t K d ^ 1 ^ f t 5 H 5) ^ 7 = - ;U ^ ^ > T 
;l/*;n F^yy - h , 7 ^ * ;u 7* n # Jf- •> 1/ - ^.0 5 loS.t>*^Sicco^7ktt¥fi^S 40 
t ^ tf w t T' # =t th h CO ( P O ) m m ft ( X. tf V s * — ft if ) ^ , T /U * A' K 3i ^. 

T- A » (#"J X T /U ^ ^7 A : ~> u — j» % Xli 1 o S 0fi© * /U* * -y J 1 1 5 

T iV * )V m ^ x ^ ft if , 7/^^7;y, ^!lx(4\ JB - , IB-St>*IBHT5^^^r*D 
fclJ^-bcOT^^S^r^T-r-Stcoft,!:'^. 7;U*^7 ^ yx h^-y y- T-fe^U-y 
?ij 7 ^ n - ;u , T -tr =f- u > ?i] v= Jr — >v , S. t>* tt K> ^ ^ U- V ^- *c is K / 7° n t° u V ^- if 
•> Ki^.($^, 7/^;^!)^D3yK^, 7d y^!) Jv - xf yyHji^P f 
u V ^- -> K co y — , ^ y y •y"yn-f;i'Xli 1 ^ V •> "J ^ — T >v t T >^ * >v T 
5 V , 7 ^ * -y 7 5 y , T ^ * tv T = — A- , T ir 5=- u >- ?"J T A- => — ^ if ^ ft h (O |& 
^•-e-^-frd>ibil^$nS'>ft< t t loiCy'yM 5; 7 ;w ^ /H f X tt 7 

jv m m ft <n> m M * . > d -9- v -g- mit ^ , Mttf#y -yp^ty, # y ( 5? y f- 50 
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7 y ^ {k X t± U # ft 7 y ^ $ *L fc T ir ^ U S ?\\ T ^ = — ^ , v 5 * — A* , XI4tJl?)<» 

R 5»fl£ ^ , ^ y * * # DS © 14 SI , i£ , 24. T>"« ft? SC # la * ft 5 . ± l£ m IE L ^ An #J fi , 
litftffl Ltl) «fc < , fc 5 11 1 «^±«mco^iP^Ji:|fl^.-g-^-tirT^ffl Ltt i t\ 
[0017] 

-a5Wffi.«TMi. < i: h 1 a CD 8s Mm If ffi }g #J T- -5. M M W 4 # ffl ffi »J tt 

TMi , SKIUBffittSiJtt-f^-Vtt (i-^^-ibT-^-Vt*, Pitt ) T"b # * 10 

[0018] 

*3BWro-S8K)«6«T?»4, fflt « flE f£ tt , T -fe ^ U m T >u => - A- , T ir ^ u- V ?ij v 5 * - 
/U > X (4 -t ft £> CD 3i U V K / 7° n fc° w V * dr v- K 91 » * T* & -5 > '>4< H H 

O^JB^JSr^tpr Jr^x-t 5„ iii)l(* l 1 ] T">i5:< t t> 1 « © ife Jta »J £ LTftfflt5:i 
ri* T* £ 5 * M W * T "fe 5^ W > ?IJ T A> => — /I- , T ± ^ U i> 7t — ^ . Xte^ft^O^^U 

y^-^v' f/7"d fi/vt^fv' Kiif^tt, y T w *t i ~ i i i t i it^ t , 

[0019] 
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[ 0 0 2 0 ] 

± 5£ {C *5 ^ T , RiRVtRil-l^ti^jnl&iUZ. 3-1 0©^igf 4Wt5liroXtt 
& # tl L 7t T ^ 3r ^ m. T- fo "3 . RjXVRjtttliftlifit:, 7k X IB T- X »i 1 ~ 5 CO 
^^^•SrW-rST^dr/U^-Cfof?, m, n, p & q tt ^ *L *U!lJ & J- 0 ~ 2 0 CD ffl CD 
ft X- $> 5 . it I , I I X fit I I I S: W 1" £ '> ft < <h t> 1 m <D ^ AP M , *li»ffi§:AT' 
fc 5 '"t ^ =• T'/NAllentownCDAir Products and Che 50 
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mi c a 1 s, I nc. d»?>SURFYNOL I* D Y N O L C&mffiW 

) nffimZX-ffiMtolZA^BimT-ibZo — SR©|gflS^43t^T. ilXttl \<Dft^-<OT± 
*f- U is m & * — fls SB # fi , 2, 4, 5, 9-f h7>f^-5-r->y-4, 7 - v 5 it — 
JVSLVS. 2 , 5, 8, 1 1 - f F7^f;u-6 - 8 — i? * — /K-fc5„ 5t I 

~ I I I £ W -t Z '> < t t> 1 a O « An XI f± . «>ttf**fi0>*SAK:K!l£*t#JlRK:J: 

•}±ff3j«rrfciii*ii*n5*Bi*ifJB6 3 i 3 i 8 2 ^mmm&zf&.'m^ntam^mm 

1 1 1 5 0 3 5 f ^itlcEtro^ftlrtfcT^ i<< o4>B*tt-ewt5 : i#T4 5 

o 

[ 0 0 2 1 ] 

sGi&tfi n-jo^t, (oc 2 h 4 ) i:i tiSShST^^i/yt*^ Ka^tt (n + 
m) l^xfi/yt*->K (EO) ^ /i- 9 , (OC 3 H 6 ) ^ig^SJtSSP^W: 

( P + q ) a^^C2t 0 U>^-^'>K (PO) ^ A- $> £ 0 (n+m) 60 ft tt 0 ~ 3 0 

, & £ b < 14 1 . 3-15, J:t)»*b<ttl. 3-10^gltil\ (p + q) CD it 

(10-30, »^ Kdl-i 0, J: 5 S L< tt 1 - 2©«iTJ:v^ 
[ 0 0 2 2 ] 

t (Dm<DMffiX*te, SII^I^ T 12 5t (IV) - (XI) t«tf9*$tt5^*<i: 
t> 1 ffi SsJP #J £ , 1 p pm4^|*»#RI4t, Xtt 1 p pmi^ 5 0li%4T, 
3Uil0ppma>e>10 t 0 0 0 ppmSt^J}:t^t'Hc 
[ 0 0 2 3 ] 



(12) 



JP 2005-252239 A 2005. 9. 15 



Hk 2 ] 



R-OH 
(IVa) 



R(OCH 2 CH 2 ) m OH 
(IVb) 



CH 3 

R-(OCH 2 CH 2 )mO-(CH 2 CHO}n— H 



(IVc) 



R 3 



-(OCH 2 CH 2 )mOH 



(CH 2 )j 



-(OCH 2 CH 2 )nOH 



(IVd) 



Ri 



-(OCH 2 CH 2 ),OH 



W 



(IVe) 



10 



20 




(Va) 



RCOO'M* 
(Vb) 



R 1 COOR 4 
(VC) 



30 



(CH 2 )r (CH 2 )s 

-NH t/^ HN- 
H 



R 4 



Rr 



-NH NH- 



40 



(Via) 



<Vlb) 



[ 0 0 2 4 ] 
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(CH 2 CH 2 0)mH 

/ 
N 

\ 

(CH 2 CH 2 0)nH 
(Vld) 




OH 

(VII) 



CH 3 

(CH 2 CH 2 0)m (CH 2 CHO)i (CH 2 CH 2 0)nH 

(Villa) 

CH 3 

(CHCH 2 0)m (CH 2 CH 2 0)i 

(VI I lb) 

CH 3 

HO (CHCH 2 0)m (CH 2 CH 2 0)nH 

(VII Ic) 



(CH 2 CH 2 0)mH 
/ 

R ^ / (CH 2 CH 2 0)nH 
CH 2 CH 2 N 

^(CH 2 CH 2 0)iH 

(Vie) 



CH 3 

I 

-(CH 2 CHO)nH 
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[ 0 0 2 6 ] 
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[ it 5 ] 



F 3 C F 3 C CF 3 F 3 C CF 3 

HO-^-h=^-H HO->-^— <-OH HO->-= — — <^ OH 

F 3 C F 3 C CF 3 F 3 C X CF 3 

(Xla) (Xlb) (Xlc) 



. R R 3 R 

I I ^ I 

Ri C C R4 R-i C == H 

I I I 

R 2 R s R2 
(X!d) (Xle) 



10 



20 



[ 0 0 2 7 ] 

± IB <D 5£ <7) ^ ft ^ ft 3o T , R. R R 4 « * tt ft 34 aU- , 2-2 5Xli3-l 

(i/wy/^PT/^/vSt'fc^ R 2 S t>* R 3 ^ tl -f jl 54 u A $ , 1 — 1 0 X f 4 

l-5co^*J^^Sr^i-^E»^. tfc # a> ft L , XttI«(07;>*^S, 7/utP7^ 
*^SXB^-7;utP7^*;uSffc 0 . R 5 f4 1 ~ 1 0 ^Sig^ Srf t 5Iico, 
IS # rt> ft L . X tt a t£ co T * , 7yutD7;u*;uXtt^'-7^tP7;i/ + ^it'fc 
19, R s tt4-1 6 Oft*l^«:#t6li©, t£ 5* 3> ft L , X^f tc7)7;^^yK 7 
;i/tP7/^y>Xli^-7^tP7^*;HtJ)«!), R 7 , R 8 S. T>* R 9 f4 * ft ft 34 St K 30 
% l-6W^ii-T5rtt5ti^, tt#a>ftLfc. X^H^^7;i/^/K 7/^p7^ 
*/>Xtt^-7;u*u7;V*;Htfc!), R 10 tti4CH, X tt 2k 0> 5t T* * £ ft 5 S T* fe 
9 . 

[ 0 0 2 8 1 

lite ] 




[ 0 0 2 9 ] 

R M f4 4 - 2 2 a)^*!^ S:tt5l«©, « # ft L . X«Sft(07/^^ST'fc ^) 
, W tt * HE US X 14 T /U ~ S X th V , X R Tf Y tt * B J% * X f4 t Fd^'>/H^^ 
•f ft X fo 9 „ Z " f4 . ^ d y y S f , t Kp *i//^S, 7tr - hSXIl^^^>i/i/ 
— hS<&^Tfta>-Cfc!9, m s n x p v q tttilf JiaSK 0 - 2 0 Ofti^Stfc 5 , 
r St> + s (i* }xf iiiii: 2 X(i 3 t-fc 0 , t 0 2 (D <D %L X fr> V , i 0 - 2 0 

co$£[g<7)i&-efo9, xtti~6(75«6is<o»-efc9, m(4 — m^^m^^r^x^T^^^^ so 
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■A 4 yt > *> 5 o 
[ 0 0 3 0 ] 

'> * < i t 1 « <0 ^ an »J tt , #J £ ff 1 W _b <0 fc Kn^rV^I^f t6il / ii L 7/U3^;U 
ft i CO . 7;^^7;^-;K't) ±^e jftiWft 7^*^7^ = - ^XttH^-f 7 ^ = - 
/H:it y;uf h^-/i/ft^^»7^3-;uXtt* y if = ;i/7;u 3 - fc 5 0 it 
1 ffi gs flp SJ « , 7;u*^7;U3-;u, 7 jv ^ n h > u — h N Xfi^ti^t^/ot 0 !/ 

t*# 5ASW4 7;u^;U7/i'3-;u N t/u^/u^. ^ ^ — hXtt^tL^co^u t°i/yt 
=* K R » ft fi . SI Va-I Veliit)«tIii5T^5 0 SI Vd^i»^IOft#:« 
tt 2 , 4, 7, 9-7 7 - f^ y ^t^/UtfcSo 3: I V e ^iJP^]^ 10 

0) tt . 3, 5 -y^ f - 1 - vy - 3 -t^^Sff 2, 6-Zs*^/u— 4-^ -f 
Z J — yu as 3 as , I ixfeKR^ ttStifev^. '> ft < i t 1 a m JP #J tt > 7 tv * ;u # 

- hft if©7^*^Sx^r;i/-et ffig«ft"t'T?'>ft< it iloSJo»J 

i Itffflt^: i a« T* # 6IIIW^7;v^/M;^>vu - hXtt7;u*yu8x^f ^ 
tt , 5£v a— v c fc X <9 St i~ : t ^t*# ^ 0< 5Cv a co % 1m M co M fc tt m ^ m *J 4 y ^ v ^ 
yu as fc s as N rhKBtfiSttft^. '> ft < i t 1 « o as Jn #J tt , fg — . gzso^H7 
ioxfiSt^7^ vSitf t5 7;u*;u7^y, Xli7^^;u7 ^ yx h 

Aattft7;l/*;U7S >XI17^*^7$ h^i/l/- hfj;, sC V I a — V I e J: ^) 

it: i^t^^o KV I a <0 m to #J CO 0(| fC tt , N , N - If ^ ( 1 , 20 
,v ) xf i/y^7;y)}i*>53i^ r *t fc PS ]£ tt £ *L 4 V* c >P ft < i t 1 a <0 as #J tt T 

* yu # y ^ y xr k t <t ^ . «g«»^"e^<ji< it 1 « <o as an »j i ittfflt^i 

5AIft47;u*;i/*!l 3 KttSv I I «fc 0 Jt £ ti Z> 0 '> ft < i t 1 « <o 
as #J tt . :/ o ^ ^ ^ y =r — Xllxf l/y^^^u fc° U > 3r iy K co tK y -e-tt) 

o a se ft f -e '> ft < it 1 a <o as jp si t itftffltsiii^tsftiwft^o > ^ 

M-7-X(ixf i/ystfyo t fl i/yt^^> K(D^y v-ii, it v I I I a — v 1 1 1 c 
t«t9»tciistt5 0 ^ ft < i t 1 S <o 8s JP M tt . ^ y fy ^ yu jl — ^ yu x tt % 7 ;v * 
7 % is . T A" yl" i? T ^ >^ N T ?v T A- xr — yw t L < T ir ^ U > T )\s =2 — i CO 
^ yu * ^ > » # ft: -e t «t v^ 0 «SIfttt^>3fc< i t l « a> iR An SI i LTttfflt 5 C i^ 
t*5li»4n^^^x-f;i'Xli^^*^R»fl:B, S; I X a — I X b fc «fc «9 * 30 
t I i ^ T* # 5 o * I X b (O JP SJ CO 09 fc f± , -/xf i/y M7;^in-yf;^P'> 

i? ,v at — 7 a< co # *p #1 as *> s as N :n fc pg ^ « $ ^ ft ^ 0 /> ft < t t 1 a <z> *p SJ f± . 0U 

x. tf T * « m X tt 7 ?v * jv EL m ft i* <0 i 5 ft . i|^Ut\ ft < i t 1 ffi CO m 
to M 14 , ^ > * ^ X tt £fl ^ W fc ^ j/ift Jttt^57 * ^ u > ^ij T /i- =a - X tt * - yu 

as -e * §MW^7 y * X tt ft &) fc 7 y m it £ ti X 5 T ir 9- u ^ yij T yw xr — yW x tt 
v> * — yu S r>* -t e> co ffi m ft: tt . 5fc x 1 a— xi e(:i9itct^t#5 0 X I acO 
as to ffl (d m fc tt ^ =^r -y- ? >v * a y a s< j — yu 7 ± is 1/ as 5 as , r *x ic pg ^ « £ n ft ^ 

o 

[ 0 0 3 1 ] 40 

'> < h 1 a co ^ij «: » * ■* v t i&fctf 'p fc < it 1 a * % w ± to tk sc £ ^ tr 
ocoj^*®-t^wl, i 9 fc7 ^ili^^^^S^ro^ K^^tLbyb, xtti§# 

»A/f KD7/Utn*-*y^, F [CF (CF 2 ) CF 2 ] n -0- [ C H 2 C H 2 O ] „ - 
H, F [CF 2 (CF 3 ) CF 2 0] n CFHCF 3 (^■t'COnttl—SCO^fflCO^cT-fcS) 
. F [CF ( C F 3 ) CF z O] n CF 2 CF 3 (S:^COnttl~5CO©IScoS5:T*S>S) , X 
t>*HCF 2 (OCF 2 ) „ (OCF 2 CF 2 ) D -0-CF 2 H (S:^CO (n+m) ttl~8<75 

1^7^^, 2 5~7 0%cO|iE[a(75a^05MftS'J-^cO-ry7 , 'nx-?/ — yUTK^j^'t'COCF (C 
F 2 CF 2 ) ,. 7 CH 2 CH 2 0] ..P (O) (ONH 4 ) y (St©x= 1 Xtt 2 t? fc 0 , y= 50 
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2X(il T'fcO, x + y = 3-e&><5) , [F (CF 2 CF 2 ) 1 _ 7 CH 2 CH 2 0] S P (O) 
(OH) y (Sf£Ox = lXli2tfe^ y = 2X(il tfc!), x + y- 3T'fe6) . 4 
. 5fiS%SK*j$a? t t , ^F (CF 2 CF 2 ) 3 _ 8 CH 2 CH 2 S0 3 H x ^yu-^n*-*^ 

[ 0 0 3 2 ] 

— as tt * -e r± , '> * < t t i a co m to m « Jfi -c t> «t ^ 0 jiiftisiiit & js % . r 

>- ^ ^ 9 A ±£ % ^yt^^^Atg. * * ^ ^ *S , ^ 9 -< K ifi , fiS H i& * yu ;7 ^ K . 

* yu * >- & t& % m * r ta* y van, ig. ^ y > @£ i£ , xt**r*ifea>K*#a s 

*> S o & JR i6 <z> « tt . tS ft '< y 9 ^ > 7;i/tp !i 7yft*A/^ 

9 A ( n = 1 . 4338) , U ± St 10 

^ « m j& ft y ^ * ^ > ^{t^y^A, iftthy n ( n = 1 . 5443) % mmm 
it Fy iiitv^)^, yv^zkif-trv'?^ yu^^^-t^*.^ }g 

*A2itfy yit>>^i,/^^7;M y&Jgi£^. ifi ft # K ^ •> A&if<Dl»4 

is^t^n^o -a©js«t?tt, *e « . w x. ht x h 9 ^* ^ * * * - * ^ * o 9 -< k , 

3r yu ( -r V *^^^i?A^^t7;i'tD*7 7x - hy^^-^yu ( 7 1 

h 7 f ^ ) $x*^^A^^t7/vtD^^7x-hSt;h!)^=2r'>/i/ (r h 7f 
) 7^^^^r>Abf;* (hy^yu^-p^^yi^^yw^ — yw) -f 5 K ft if (O , * ;* * 9 i» -c 
t J; v\ — SB * « T? tt * tt , ^itf h y 5 4 h !i 7yu^;^ 20 

^yi/^n^ Afi^ ^;i/*n>>A*Tft — » © « * -C tt , tt , fifc » ifi fc S ^ 

t F y ni, p^yi" (hy^^yi-) ^^^^>)^^f ;ux;i/7x - K v- yu ffift 

hy ^^^yi^g^hy*^. tt a e . « & # k s * .a , ««tv/^ARv«8 

7>^>4^t'{) J:t\ — gp flg flt -e tt , M W: , 0fl x ff T yw * yi^ * ^> — h > T A* 3r ^ 
^ h ^ U — h x yv sfc ^ — h x T^vyf ^ ^ y^/u*^ - T^-^^^V^yu^^K 

# y nxt;*'>uy^/Uy»t h y t — SB <£> IS fll -e 
14 , % 14 , W x. If t£ ft 7 ^ ^ — t> N J| ft T yi- ^ - 9 A . 7 ^ft7;w^ ^ ^Altfa 9ft 
T yu ^ ~ r> a ft if <t> , />7^ KS"Ct)iv\ '> ft < t h l « ^ S3S M M f 4 . 7;^;^7y^ 
^^^ISftif^TV^^^^tST'til/^o 30 

[ 0 0 3 3 ] 

- SB 0> « « -? f4 , '> ft < t h 1 « co S§ iP Ml H: M M 9t X- h J: ^ . -ao«ffi^tt«T?tt, 

• ftffttt, 7k(DmiftmZl ±(D m%fm, ^I> + 1 4 0 — 3 6 5 nmW(5I^ffISStl cm 
" 1 * »J X tt 0 . 5 cm'^i^JtKjtS^/Ttrii^Sio ff S8fi4« i 9 3 n mt?* 
5 tt « T* , JB *f * 14 1 - 44HiT'fc5c 

[ 0 0 3 4 ] 

* * -e tt . -r * > tt m «: > «^tf*tti«ffat//xtt*7kttj«ff^o, as jp t l t m 

S ft ^ K *p 5 r t -e # 5 o r r-t?«fflt6r i*-e*5»16'f t^tt*#owttt 40 

% 9V^>I I I h y 7;u^u ^ ^.y - h x t h7^f^7> : e^«>A^^t7 

yix^-o^^/^^— h x r h 77f^^7$n F y ^ (^V^^yW^ci^^yU) hy 

7/UtD^X7x - r h7xf ;l/7y ; t^'?A ( d h (2-) /K U — h & V 

1 - 3i ^ ^ - 1 - ^f zut'D y >?r:r>^^^t7;utn*^7x - N ^ ^ J Ji 5 o 
[ 0 0 3 5 ] 

«i , * ft #j , a p m . mmm. a«Maw*^fft^ia»^*ifi»tt»*s*aas, m & ^ 

Pfi?&ttSi^ftv^ 0 -JttWK. rn^^SS*p^Jco-?-tu^ttcoS« N ffiS^ff^^Sft^S^ 

Jw L T , m 0 . 0 0 0 Xl« 0. 000 1 — 0. Hi°/otfc69o iSS 

«ffKia»±^ii»P^#ffiStt»J*5SP^feixatt«-eB:. » ffi » tt »J tt , r r K PR * 2 50 
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tltV>5#ffiffitt|Xli#%ti»Mc C u t c h e o n' s Emulsifiers 
a n d De t e r g e n t s \C 7ji £ tl X Z ft ffi ft <D ti X* £ * 

[ 0 0 3 6 ] 

m m m » & & ft < t h 1 m <r> m m m & n *r -r s tt « -c* a . se s * # « , '>*<hh 
rv±x omtof&ft t m^-r z> z. t ^ x <o mm-r s r t a* -? ^ s . — a$ ® * # -e »± , 

*XBHP LC*^i'» lS£l±»*tt!)Sft^> I'll p pmifi^t^^lifffiSST'ro, X 
liifil p pm«'?>*55 Oli%if© ( X»2&Jl0ppmd»P,#)10, OOOppmST* 
<r> . '>/i< i t laciJi^Jiil^LT, « « «E Sr » S . SU * IB « T- tt , & 1 p p m 

Pfi X tt #?J 1 p pm^t,l^5 0 a * % £ T- c£> , X f± *<J 1 0 p p m h 10 

1 O , 0 0 0 p p fffl'>4< i t) li©Sin»l^> *S — a* 7&j££ix5S-C 

#5. H ft 5 m m X . ^ricBB*i"5i««:*^wJ:5<Cia«±0^*ttaE«:Sr. *U 1 
P pm^bticSiPgSS tffl'>;i< t t li©iJlDSJi:ig^Lt, I8I«:*f 5. fu 
iS <£> ^ «S 33 V* T . 7& t± . ||2 0-6 0tXttl!l4 0-6 OtOfilffiifffot, 

[ 0 0 3 7 ] 

JB'J ft fig m *5 ^ T . »E « SEffc tt , tf D7S«:, -f ft *> '> ft < t h 1 « © * tt «t , 

W^r-Y y Tiift:K>S'S'«JT?a!)Sti«-e»4, U 2 0~6 0"CXii4 0~6 0 t: CO ?fi it 

[ 0 0 3 8 ] 

8£ S fit {£ £ f£ ffl Lt, 7 * h U- J* h X l" * h = — ^ f y/5:i*Lfc!»©SI 
W>ft<i: 1 b — SP^Srftiai-a^tdSiffSL^o » & ft S tt K f± , ^ U A t i ( G a A 

s) . 9 -f * ( y = > ) s 9^9)^, £ , -fc 9 5 y * * . 7;U 5 = *° y 

'fU'iifwtif^, is f B -> y a >- x *° y -> y =» > . r * /u -7 x * *> y => > » ^ t° ^ ^ 

yu y 3 v „ - & -ft 'f * (Si0 2 ) , m. \\l 9- -f m s h' — ~7 £ tifc — t£4k 9 -J ^ ft 
£<D>W«£^Wi-3^J*4&ftif^fo5^, » W »± - *x S> tt: IK S £ *t ft . Mft^^^W 
ft £ » K f± . -f m . T/uSs^AXIlS^^fKiSfcS. — pfl flSfil "TM4 , SgS*l± 30 

» S # y -y 9 mm . <KP tT-;V7 i y - = # !J v-, Xttp-k Fp^fVxf uyi 

t --9 7- >vr 9 y u - hcajRy-j'-iSfcsa*, r. *t e> tc pg ^ « $ jx ft 0 

[ 0 0 3 9 ] 

ffiS»f£#:{4, 7 * h Kn-^^ v^£S*Ufcg#C">ft< i: t> — SB ^ 21 ffl § 

^ ^r,-^^- y^ti V) k tz b £ ft Z> '< 9 - >- %m Z „ gfflt5:t:!IK-^»«IIffl 

m »4 , cuv) * , m*m. xm. ^ - ¥ - » 7y7-xii-f tyt'-AAsj,^. - 

gC <0 li « t? tt , Jfe W ^ ^ fi , #<J X. 1 9 3 n mRU 1 5 7 nmtV^fcipi, M $t fi 40 
140nm~365nm©g|©$ft©)t^Bt5 o ffiiCiottt, 

-^iSii« fiaj x. fi y h-7°u--h±(rT90 < C~i 5 o twifiSii t 3 o ~ l 20 fj> 

[ 0 0 4 0 ] 

*=l?Ak Kd*->K (TMAH) , Tk^ft^U'i'A. *tftt h y >>AX(lt©te©I 

5i>XlifiTJt5. ^.^^iOSftS^JfCtt. *I#!T$ 6 4 5 5 2 3 4 ^, ^6 2 
6 8 1 1 5 # , ^6238849-§- < |6 1 2 7 1 O 1§. S.Z>*^6120978-^-#P^ 50 



JP 2005-252239 A 2005.9.15 



v^^^tv^Mi^SMtiS!), (75 — * % It ?t £ ;h, M ^ ^ 8? L T ft < ft 5 o 

- v = ^ ^ s n tc 7 it v \s *s * n tt , » ± m & , & * si fa , x^u-inxii^ 

hi/-^^ htt^JiiSiKU v- £ fisHb £ -fr 5 „ ^-^Igli, «xtf 7 l 5 Ot 

<7) m. S. ffl T? 3 0 ~ l 2 0fj*r a ltTUHiT-§5 o 
[ 0 0 4 1 ] 10 
AlWililU y^77^-7°ci-tr^.tt x W > X" ft (75 ft ^ g g O T * HtlW 

puddle) Srf ^t5. & T* . f^3!6JfiA©y£S:»i-5JkJ»ij|asi*sv>'Xi:K3tfla<o 
[ 0 0 4 2 ] 

L /5> L , 9J ft « « t? »± » i£ S ifi 14 , Stt^apirogSttrojaifflxttg&ttf'K:, ilfflsS^T- 
WM LT J: l^. 04*.tf, -StCli«iOiJ»»J^, *tt^#,£.t5/X(4^7Kt£»ic{* 20 
JSE X tt Itt S I- IS»P *J * ^ tr »E a * © it «E «E "t" t ffi A L T , ril«SS*^#5: £ tf* 
t*#5„ # 3£ 071 <t> - « fi| $| t* S4 , '> ft < £ fc l m<nW<tomv>-$HftZ: , ft g ft ft: £> 3 Ai 
iroltltJDitt *3S9J©3E '>4< t t l IroSSJjfltt, 77 

— h y j/i?XI47^;u^- ftt*Oiib*ffiat^a (*;ftf4ffi<D«j£S3Si£:-£A,T-^T'b^ft 
<TUi>) rotmJhdIfcarS-itrarJ:, XlitroJ; 5 !i»^Sr*^t 5 1 i 1 5„ 

<7> £S S . 7k&ffi,i£RUt/ KlZ#7k&m&<Dffi.*Lli# - h V v VJLVZ7 4 >\> 9 — £ il iB L 
T . -ttt^«t"5«a«IEflsiSr^fi5t-r5. * % 91 © JE S'J w AS « T- f4 , Sil^^ifltlSt 

ffl Wi -t 5 o rttCiLTIi, i: t 1 S©»JPi* Kc y^-Xliffi©¥SK J: 9 

* l r s «■ « ® jl t* /> ft < t h i m cd mm m t m & l- x , -t *t ^ ± sigsgftttsr^j&i-s 30 

o 

[ 0 0 4 3 ] 

* ig m <r> s"j ft tas « t* »* . />ft<tti«©asjp#j*-g-tp»«[iiiafi5t«9*:ffl5f:.L, * a ft <* 

[ 0 0 4 4 ] 

S <n> XR » & ft (-*-**>*,. MS, b# OH ft if ) li£«61Cli5riiSSff , - « W « 

^ftH^-, is ^ tt 3 *t ft i," a* en a. h: , mumm±(om^^>(D^m t mumm^m*®. 40 

X»i*l7kttftif^ft#i-a. 84 I g *4 . SftWftTja, fJ>l^f4-SWf?B-t~ft$!tftf££5§ 

fflt5fcftw^hy-A7'fy7'atx/ii'A> 1 w ft ^ a , m x « *p? *r * <o <d m m ft if 

(D ^ -f tl t* -C f? 5 r. t X' # 5 „ S£ it ft <fc £ . iS^7°a-fe^ft<i:'OWjW75?£T'S#^ffi_h 

iw , x as s ft # & m w & e m m -t 5 b# m t± . 1 g> * m *> e> » w # * -e « * r* ± ^ „ 

# * L < tt , ffl S B# Rfl fi l ~ 2 0 0 S> , Xtt 1 ~ 1. 5 0#\ Xttl~40#«8|f*)5 

T- J; i\ 
I H tt W ] 

[ 0 0 4 5 ] 50 
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( m i ) ft #j a? a « tj 

UWSii^] (DST) f - # & . Langmuir 1986, 2, pp428 

- 4 3 2l:EiSnr^5t*aSff*SKJ: 7* - 9 « , / - * # n ^ ^ -7- -J+| 

CharlotteWKruss, Inc.MKruss BP2MjSff7J*S3l7J ft 

(bubble pressure tensiometer)SrfflU'*TO. 1 $K ilil / |j> 
( b / s ) ~2Ob/s<Z>f&|!05*li&3ga-<?&«>fc o 
[ 0 0 4 6 ] 

rroS&to&ffiSKjfcx-^tt, *fS¥# (0. 1 b/s) A^JtttWiSSv^ffifiiJtbiSS (2 
0 b / s ) *T?<D*)tfl8^*5tt5, d>&<£fcl«<©*AP»<©te1i6teov*T©tt*$:'b*:e> 

7 2^-fv/cm) J; 9 {£ < ft D . t 8 Jjlt 7* h u v?^ hitlftOilKS: i 9 fitf t 

tsrt^sj lv^ 0 m i f± » i o 0mL»a©*ttj5iEfltie#e*^3!jDx.e)jxfcs*«>aia[ 

CD T — 8s ftl 2 , 4, 7, 9-^xh7^^^-4, T-f^y^^-^^t 

tf^agft^coDSTSrffl^-rSo r. <75 T A" * >v — *D M it . *9-4»*fct5fc«!) 

fell H.»tf-e flP *. fc $ESijii#:f±, iTv* ft TKoftittSffi 

38 * *> *> 7 2 ^ / c m J: ij (S ft W ^ ffi K * *: * b . rttfi, * 35 W 0> »E « 
^^*5ftW^n*^{cfcv^T*<0«B3i7J^(£T$*5W{c:«(i*6*)-r'fo5 r. i: £ ^ Ltl 1 

5 o 

[ 0 0 4 7 ] 20 

im 1 1 





DST ($r-f > 

/c m) 
0. 1 b/s 


DST (2V > 
/cm) 
1 b/s 


DST 
/cm) 
6 b/s 


DST (2V > 
/cm) 
1 5 b/s 


DST 
/cm) 
2 O b/s 


O. 0 1 w t % 


4 8.7 


54. 0 


6 1. 9 


6 7. 8 


6 9.0 


O. 0 3wt% 


4 1. 8 


4 3.7 


4 7.5 


| 5 3.6 


5 6.5 


O. 0 5 w t % 


3 8.5 


39. 6 


4 1. 8 


45. 6 


4 7.6 



30 



[ 0 0 4 8 ] 

(«2) » ti ft « 

T 3r — )\s Wk #P £U 2 , 4 , 7 , 9 - 7^ h 7 * ^ ^ - 4 , 7 - x # V ^" — £ 

trffigffittOfflSJ-LflFttfc, JtKi: L t ffltt*©»lx#ttS:, / -^^a^^-f *N Char 
lotteC7)Kruss U S A t i 5 8ft S ^5 G 1 0 / D S A 10 KrussK 

0 y^v/x/f ^Tt?^ f - T? % ± is Jls K n y Zf (Se s s i 1 e d r op) £r ffl 

L T SI j£ b fc . ^ CO -Jf ft T» »t , 7 t h l/'^^ hi*lft^«SWi0fW^g«(7)itl#tt 40 
Sr . TkttaftSffi^**©^ — ^5>f vi:««teacfcit58»i^B(D»)!tftS:iBJ£t 

M»fex..»«*l*:ail*Lfc. 7t hi/^^ Mi, »iW47H 1^- FH^^l 9 3 
n m 1/ ;/ ^ h 3 0 

[ 0 0 4 9 ] 

1 1 ^/Tti 9 m m m v> ^ jp <t 9 U- ^ * h « m <d m ti as ft ± l /t . 

[ 0 0 5 0 ] 
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im 2 J 







&teft (5?» 


mmn a ois>) 


mm& (3o«» 


mm* 


6 2. 9 


6 2. 9 


6 2. 5 


6 1. 6 


0. 0 2 w t % 


5 4. 1 


5 3. 5 


5 2.8 


5 1. 8 



[ 0 0 5 1 ] 

CM 2 a - 2 e & Jfc « 09 (HPLC*) ) 

0. 0 iM*%i-ftfc>*> 1 0 0 p p m (Dt:<D »T CO miNM , i~ ft *> , BK 7k ^ 14 T ir ^* 
U > ?IJ — -J- * 3? ^~ 3r v' 9 ^ [ ( 2 - =^ ^ /U ^ ^ is ju) y)r ] ^ ] - , R x 

prod w/*!Jxfl/y^)j 3-;Ux-r^i: 2, 4, 7, 9-7 F7>f^-5 
- 7 s is is - 4 , 7-^^ — ^(2:1), 2, 4, 7, 9-7 h^^^/U-4, 7 - *f # 
V v> ;t — , 3i h dr v ffc 2 , 4, 7, 9-7h^^^-/l^-4, 7 - *r % > is )V ^ # 
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